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PREFACE

On December 1, 1982, on its own motion and in accordance with section
332(b) of the Tariff Act of 1930 (19 U.S.C. 1332 (b)), the United States
International Trade Commission instituted investigation No. 332-149, a
competitive assessment of the U.S. metalworking machine tool industry. This
study examines the factors affecting the present and future international
competitive position of U.S. metalworking machine tool producers. It assesses
the impact of the growing competition from imports on the U.S. metalworking
machine tool industry, explores the related development of further competition
in the industry's overseas markets, and examines the steps that have been and
may be taken to counteract these developments. Notice of the investigation
was given by posting copies of the notice of investigation at the Office of
the Secretary, U.S. International Trade Commission, Washington, D.C., and by
publishing the notice in the Federal Register (47 F.R. 55343, Dec. 8, 1982)

(app. A).

In the course of this investigation, the Commission collected data from
questionnaires sent to 200 producers, 100 importers, and 100 purchasers of
metalworking machine tools. Responses were received from 140 producers, 52
importers, and 57 purchasers. A public hearing in this matter was held on
June 28, 1983, in the Commission's hearing room in Washington, D.C., and
testimony was received from U.S. metalworking machine tool producers, foreign
metalworking machine tool producers, and importers of metalworking machine
tools (app. B). Additionally, information was obtained from published
sources, from questionnaire responses prepared by overseas posts of the U.S.
Department of State, from interviews with corporate executives representing
producers, importers, and purchasers of metalworking machine tools, from the

Commission's files, and from other sources.
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EXECUTIVE SUMMARY

The U.S. machine tool industry is concerned about the decline in its
competitive position in domestic and foreign markets in recent years. During
1977-82, the worldwide machine tool market was characterized by two distinct
trends. First, during 1977 to early 1981, the United States (and most all
major machine-tool-producing countries) experienced a tremendous growth in the
production and use of machine tools following the increased emphasis on
automation in most major manufacturing industries.

Then, as the impact of the recession hit the world machine tool industry
during late 1981 and 1982, U.S. and foreign machine tool production, exports,
and consumption dropped substantially. Although the changes in the world
machine tool industry affected all major machine tool countries, the impact on
the U.S. machine tool industry appeared to be generally more severe than that
on other countries, especially in areas of production, exports, employment,

and capacity utilization.

The major findings of this study are summarized below.

1. Structure of the domestic and foreign industry

o The U.S. machine tool industry is currently the world's second
largest behind Japan.

Until 1981, the United States and West Germany were the world's
leading producers of machine tools; the United States surpassed West
Germany in 1979 to rank first in world machine tool production during
1979-81. The surge in Japan's production of machine tools propelled it
past the Soviet Union in 1979, past West Germany in 1981, and then past
the United States in 1982 into its current position as the leading
machine-tool-producing country, accounting for 17.1 percent of total
world production. The increases in Japan's machine tool production
during 1977-82 were, in part, a result of more than 20 years of
Government intervention in the machine tool industry. During the
growth years 1977-81, U.S. machine tool production, by value, increased
109 percent, and that of Japan increased 200 percent.

o The U.S. machine tool industry is generally composed of smaller and
more specialized producers than that of all other major foreign

competitors except Japan.

The average number of employees per machine tool firm in the United
States was 77 in 1982, the lowest among major machine-tool-producing
countries, with the exception of Spain and Japan. 1In the United
States, the top 10 firms together account for approximately 40 percent
of total employment. Data on Japan's metal-cutting machine tool
employment for 1980 indicate that 1,972 machine tool producers together
employed approximately 37,000 workers in 1982, or an average of 17
employees per firm. The majority of Japanese machine tool producers

employ less than 10 persons. 1Italy's machine tool industry employs ix



an estimated 84 workers per firm; Spain's industry, 61 workers;
Switzerland's industry, 94 workers; and France's industry, 115
workers. The United Kingdom and West Germany have the largest
concentration of workers per firm, with 215 and 225 workers,
respectively. Data are not available for the U.S.S.R.

o Capacity utilization in the U.S. machine tool industry has dropped.
significantly from its pesk in 1979.

Capacity utilization in the U.S. metalworking machine tool industry,
" according to respondents to the Commission's survey, increased from 69
percent in 1977 to 76 percent in 1979, and plummeted to 36 percent by
the end of 1982. At the same time, respondents indicated that capacity
to produce metalworking machine tools increased 15 percent from 1977 to
1982, primarily through the expansion of facilities and purchases of

new equipment.

o Mergers and acquisitions were not significant in number in terms
of total number of firms in the industry during 1977-82, but are
expected to increase in the near future.

There were at least 64 mergers, acquisitions, and purchases of
corporate assets in the U.S. metalworking machine tool industry during
1977-82 and 4 have occurred during January-May 1983. These mergers and
acquisitions have involved principally larger companies acquiring
smaller companies. There has been a trend toward foreign acquisition
of U.S. machine tool companies by manufacturers based in the United
Kingdom, West Germany, and Japan. Antitrust investigations involving
mergers and acquisitions have been minimal.

In public hearings at the Commission regarding the U.S. metalworking
machine tool industry's competitive status, industry representatives
stated that the failure rate for firms in the industry would increase
in the next 6 months, with a number of defunct firms being acquired by

larger companies.

o Expenditures for research and development on machine tools are often
partly supported by Government funds in the United States and
other major producer countries.

The majority of Governments of the top nine countries which
currently export machine tools into the U.S. market have established or
sponsored programs dedicated to machine tool development as opposed to
supporting basic research in the area of manufacturing. Those
countries having dedicated machine tool research facilities include
Japan, Taiwan, and Switzerland, with the West German and Italian
Governments sponsoring machine tool research at universities, often
with industry participation. The United Kingdom sponsors programs in
the area of information systems, which include Flexible Manufacturing



Systems (FMS), Computer-aided design (CAD) and Computer-aided
Manufacture (CAM), and robotics. 1/

The U.S. Government generally funds generic research and development
(R&D) programs in many technologies not directly related to the machine
tool industry, such as materials processing, computer applications, and
electronics. Such R&, however, can be applied to the manufacture of
machine tools or in the product itself. U.S. Government-funded
manufacturing research frequently is concerned with issues in machining
or machine tools. However, the National Bureau of Standards and the
U.S. Air Force fund programs which specifically benefit the machine
tool industry and have direct application in nondefense production.

The U.S. Department of Defense spends approximately $150 million to
$200 million annually (projections for future years are about $300
million annually) for its Manufacturing Technology program, which
indirectly benefits the U.S. machine tool industry. 2/

o Major foreign machine tool producers are more likely to acquire
capital outside the firm than are U.S. producers and, therefore,
have greater access to capital.

Historically, the U.S. machine tool industry has had difficulty in
generating capital. Commission staff research of available documents
and interviews with industry officials indicate that the small size of
most U.S. producers and the cyclical nature of the industry have made
it difficult for machine tool producers to secure external financing,
and that fsw U.S. financial institutions are willing to invest in such
a small, cyclical industry. This situation is reflected in the
debt-to-equity ratios of U.S. firms, which are typically less than 50
percent. Major foreign machine tool producers, on average, have more
financial leverage. For example, Japanese firms typically have
debt-to-equity ratios of 150 percent to over 550 percent, an indication
that the Japanese machine tool companies have easier access to capital
than their U.S. counterparts. Generally, the major European producers
have debt-to-equity ratios that vary between 30 and 120 percent.

o The production and assembly of foreign-designed metalworking machine
tools are increasingly occurring in the United States.

U.S. manufacturers are increasingly producing or assembling
foreign-designed machine tools under license from foreign

1/ FMS consist of one or more computer-controlled machine tools, other
machinery (such as testing and inspecting machines), automated material-
handling systems, and a central computer which controls the other three

elements. CAD/CAM are systems in which computers are used to eliminate

repetitive, time-consuming tasks (such as mathematical calculations of a tool

path through a workpiece), and improve the accuracy and speed with which

design and machining operations may be accomplished.
2/ R. Donnelly, MTAG-81, Proceedings, Thirteenth Annual Tri-Service
Manufacturing Technology Coordination Conference, San Diego, Calif., Nov.

30-Dec. 3, 1981, p. 19.
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manufacturers, and at the same time, foreign manufacturers are
establishing production or assembly facilities in the United States.
Foreign manufacturers are either establishing new facilities or are
acquiring U.S. manufacturers. Most notably, this is occurring among
manufacturers from West Germany, Switzerland, and Japan. European
firms have indicated that production or assembly in the United States
is a reaction to increased Japanese competition in the U.S. market.
The Japanese producers have stated, however, that production in the
U.S. market is a way to minimize the increasingly protectionist mood in
the U.S. machine tool industry. 1In addition, U.S. manufacturers are
increasingly producing foreign-designed machine tools in order to
maintain or expand their market share by augmenting their product line,
mostly with standard, multiuse machine tools.

2. The current U.S. market

o The United States is the largest machine-tool-consuming country;

however, Japan experienced the most significant consumption growth
during 1977-82.

During 1977-82, the United States was the largest consumer of
machine tools in the world; U.S. consumption peaked in 1981 at almost
$5.6 billion, representing a gain of 233 percent over the amount
consumed in 1977, and then fell to $4.4 billion in 1982. During
1977-81, Japanese consumption increased more than 200 percent to
$3.3 billion in 1981 from $1.1 billion in 1977, the most significant
increase of the 10 largest consuming countries.

o Imports of machine tools constitute a growing share of the U.S.
market.

U.S. imports of machine tools increased from $401 million in 1977 to
$1.49 billion in 1981, or by 259 percent, before declining to
$1.3 billion in 1982. During 1977-81, U.S. imports as a share of

apparent consumption grew from 16.7 percent to 26.6 percent, and
increased to 29.5 percent in 1982.

o The import share of domestic consumption of machines tools increased
significantly more in the United States than in any other major
machine-tool-consuming country.

In the United States, imports as a share of domestic consumption
increased to just under 30 percent in 1982 from 17 percent in 1977--a
gain of nearly 13 percentage points. Import penetration was higher in
France (61 percent in 1982) and the United Kingdom (61 percent in
1982), however, the percentage increase in import penetration in the
United States during 1977-82 exceeded that of all other major
machine-tool-consuming countries during that period. Japan's import

penetration, the lowest among major machine-tool-consuming countries,
was only 8 percent in 1982.

Xii
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o The Japanese share of total U.S. imports increased significantly
during 1977-82, partially at the expense of West German and United

Kingdom suppliers.

In 1977, Japan accounted for $105 million, or 26 percent of total
U.S. imports; West Germany accounted for $91 million, or 23 percent of
the total; and the United Kingdom accounted for $446 million, or 11
percent of the total. By 1982, the value of Japanese imports reached
$535 million, or 41 percent of total U.S. imports, whereas imports from
West Germany, valued at $204 million, accounted for only 16 percent,
and those from the United Kingdom dropped to 9 percent of the

total.

o The distributor network in the United States plays an important role
in the sales of off-the-shelf machine tools.

Approximately two-thirds of the value of U.S. machine tool sales is
accounted for by independent distributors. The remainder is marketed
through company-owned distributors, or sold direct. For both U.S.-made
and imported machine tools, highly specialized machines are sold
primarily to the end user directly, whereas off-the-shelf (standard)
machines are sold principally through independent distributors.

3. Factors of competition in the United States

o U.S.-made, standard-type machine tools are perceived by U.S.
purchasers to be of a lesser quality than those of foreign
manufacturers; however, the quality of the specialty U.sS. machine

tools are rated superior.

Product quality entails not only the technology embodied in the
product, but also performance features such as engineering design,
productivity yield, durability, maintenance costs, and energy
efficiency. The Commission's survey of domestic machine tool
purchasers revealed that certain foreign-made machine tools are
generally perceived to be better designed than U.S.-made machine tools,
have higher productivity, and require less maintenance. This appears
to be especially applicable to standardized machines such as lathes and
machining centers. However, U.S.-made machines for specialized
applications for such industries as aerospace, fabricated-metal
products, and transportation, are viewed by purchasers as superior to
their foreign competitors'. A 1982 survey of U.S. purchasers by a
private research group revealed that both specialized and standard
U.S.-made machine tools maintained only a slight edge in engineering
features, compared with foreign-made machine tools.

The average prices of U.S.—made.numerically controlled lathes and
machining centers were well above the average prices for imported
like products, according to respondents to the Commission's survey. i

According to responses of the producers and importers in Commission
questionnaires, importers have a significant advantage in price over



U.S. producers of NC lathes and machining centers. U.S. domestic
shipment prices of NC lathes in 1982 were, on average, $92,714 more
than import shipment prices. U.S. domestic shipment prices of
machining centers in 1982 were, on average, $89,000 above import

shipment prices.

o U.S. machine tool manufacturers generally require longer lead times

for delivery than do major foreign competitors.

The length of the lead time from purchase order date to delivery
appears to be an important factor in a successful machine tool sale,
especially for manufacturers of standardized machines. Machine tool
purchasers in the U.S. market indicate that foreign producers have
gained market share in part because of their ability to provide more

timely delivery.

o U.S. machine tool producers generally provide better after-sales

service on specialty machine tools than do their major foreign
competitors, but U.S. producers are ranked lower in after-sales

service for standard machines.

After-sales service not only affects the reputation of the
distributor (if the product is sold through such a network), but
ultimately the manufacturer as well. This is especially true if the
manufacturer sells directly to the customer. The quality of
after-sales service is reflected in providing spare parts in a timely
manner, implementing warranties and product servicing, communicating
product changes to the customer, and customer training.

According to the Commission's survey of machine tool purchasers, in
the U.S. marketplace, after-sales service for foreign-made standard
machine tools, such as NC lathes and machining centers, appears to be
superior to that for comparable U.S.-made machine tools. After-sales
service for U.S.-made specialty machine tools, however, received a
higher rating from U.S. purchasers than the comparable foreign-made

products.

o Inventories of foreign-built machine tools in the United States have
grown substantially in recent years.

The Commission's survey of U.S. importers of metalworking machine
tools indicated that as of December 1982, there were at least 5,246
foreign-made machine tools in inventory in the United States, and this
figure could have been as high as 12,000 units.

According to a survey by the Japan Machine Tool Builders' Association
in 1982, of the 3,878 numerically controlled (NC) lathes and 2,180
machining centers shipped to the United States in 1981, 2,500 and
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1,000, respectively, were considered to be in inventory. By the end of
1982, estimates of unsold Japanese machine tools in the United States
ranged between 5,000 and 10,000 units, worth up to $500 million. 1In
late 1981 and throughout 1982, when demand for machine tools was
severely depressed, large inventories of foreign-made machine tools led
to price-cutting competition, with manufacturers' discounts of 15

percent being commonplace.

o U.S. manufacturers are competitive in the United States and world
markets with respect to highly specialized machine tools and
somewhat less competitive in the standard-type machine tools.

The U.S. industry is regarded in world markets as the leader in high-
technology machine tools that are designed for highly specialized
operations. Such operations include aircraft component machining,
military equipment machining, special health care equipment machining,
and long assembly line operations such as those found in the automobile
industry. In the standard-type machine tools, such as lathes and
machining centers typically ordered by independent job shops, the U.S.
equipment is perceived to be of lesser quality than that of major
foreign producers, especially Japanese producers.

4. Factors of competition in foreign markets

o The value of U.S. exports of machine tools dropped in recent years as
the U.S. share of the world market declined.

In 1977, U.S. exports of metalworking machine tools were valued at
$452 million, which represented 3.4 percent of world consumption of
machine tools ($13.1 billion). This share of world consumption
remained relatively unchanged through 1980. 1In 1981, U.S. exports were
about $1 billion and represented 4.3 percent of world consumption, and
the U.S. ranked as the third largest exporter of machine tools. The
U.S. share decreased to 3.1 percent in 1982, when U.S. exports were
$623 million and the U.S. fell to the sixth largest exporting country.

o U.S. machine tool manufacturers export considerably less of their
total production than do those in most other major producing

countries.

During 1977-82, the United States exported between 16 and 19
percent of domestic production, making its export-to-production ratio
the second lowest among major machine-tool-exporting countries. Tradi-
tionally, U.S. market demand was sufficient to absorb most of U.S. pro-
duction. Foreign producers could not rely on their rather limited
domestic market to the extent that U.S. producers could. West Germany
consistently exported between 63 and 69 percent of its total production
during 1977-82. Japan's export-to-production ratio ranged between 33
and 43 percent during the same period. Switzerland exported as much as
89 percent of production, the United Kingdom exported as much as 67 per- XV
cent, and Italy exported as much as 60 percent of domestic production.
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o Most major producing machine tool countries enjoy a competitive
advantage over the United States because of labor and input costs

and exchange rates.

Most of the inputs used in the production of machine tools in any
country are purchased from domestic sources. Approximately 60 percent
of the inputs in the machine tool industry are labor, and much of the
remaining 40 percent consists of steel that is typically purchased
domestically. Therefore, the evidence suggests that most foreign
producers of machine tools have enjoyed an increase in competitiveness
vis—-a-vis that of the United States since 1976 because of the
differences in relative inflation rates, labor costs, and changes in

exchange rates. :

o Japan's machine tool productivity has risen to twice that of the

United States and all other major producing countries.

‘Machine tool productivity among major machine-tool-producing
countries increased significantly during 1977-80 (or 1981, depending on
the particular country). Japan's productivity gains during this period
were the most pronounced among major producing countries, growing to
$114,000 worth of production per employee in 1981 from $36,000 per
employee in 1977, reflecting, in part, moves by Japanese producers to
concentrate on mass production of standard-type machining centers and
lathes as opposed to production of specialty machines. U.S.
productivity in machine tools steadily increased, from $29,000 per
employee in 1977 to $53,000 per employee in 1981, representing less
than one-half the productivity of Japan. 1In 1982, U.S. productivity
ranked third among major machine-tool-producing countries behind Japan

and Switzerland.

5. Future markets in the United States and foreign countries.

o Future developments in the U.S. and foreign machine tool
industries will focus on flexible manufacturing systems and

computer—-aided design and manufacturing.

In both the United States and foreign countries, the technological
areas of increasing importance in the machine tool industry will be FMS
and CAD/CAM. When FMS is combined with CAD/CAM, an engineer will be
able to design parts and initiate production of that particular part
almost immediately. The industries which consume machine tools,
particularly the automobile and aerospace industries, have recently
increased their purchase of numerically controlled machine tools as
opposed to conventional types. Total numerically controlled machine
tools in use in the United States increased from about 1 percent of all
machine tools in use in 1976 to 2.2 percent in 1982, with consumption
of NC machine tools equal to approximately 36 percent of total machine
tool consumption in the United States in 1982. Currently, the United
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States lags behind both Japan and Europe in the installation and
application of FMS units; the United States does maintain the lead in
CAD, but lags in the application of CAM. Other areas with important
future applications to machine tools will be lasers, microelectronics,

and computer data-base techniques for controlling manufacturing systems.
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DESCRIPTION AND USES

Machine tools are responsible, directly or indirectly, for almost every
manufactured product. They either produce the machines which produce the
products or they produce the products directly. Machine tools are the only
machines capable of producing other machines, including -other machine tools.
Thus, machine tools are responsible for almost any rise in productivity and
are the standard by which a nation's industrial development and wealth are
measured. Metalworking machine tools constitute the bulk of production and
consumption of machine tools in the United States, as opposed to woodworking

and other types of machine tools.

Metalworking machine tools are machines used for shaping or surface-
working metals, including metallic carbides, "whether by cutting away or
otherwise removing the material or by changing its shape or form without
removing any of it." The term does not include rolling mills and
hand-directed or hand-controlled tools. 1/ Metalworking machine tools are
generally classified as one of two types—-metal-removing or metal-cutting, and
metal-forming. 2/ Metal-removing machine tools are those that "shape or
surface-work metal by removing metal either in the form of chips, dust, swarf,
or similar forms or by spark-erosion, ultrasonic, electrolytic, or other
chipless methods.” Metal-forming machine tools are "metal-working machine
tools other than metal-removing (metal-cutting) machine tools." 3/

Machine tools are power-driven devices designed to cut or form metal
(workpieces) to a specified size and shape within allowable tolerances and
finishes. The cutting or forming of a metal part is accomplished by the
precisely controlled relative movement between the workpiece and a tool. The
workpiece and the tool are generally both mounted on and rigidly supported by
the machine tool, although in large applications, the workpiece may be mounted
externally to the machine, requiring precise movement of the machine.

Five basic types of relative motion are provided by machine tools. The
five types of relative motion are accomplished when: (1) a workpiece is
rotated and the cutting tool is simultaneously fed into the workpiece and
traversed along its length (this is the basic cut performed on a lathe); (2)
there is reciprocation 4/ between a workpiece and the tool (on a planing
machine, the workpiece reciprocates and the tool is fed and traversed, and on
a shaping machine, the workpiece is traversed and the tool is fed and
reciprocated); (3) the workpiece is held stationary while the cutting tool is
rotated and fed (as in drilling); (4) the workpiece is traversed and fed while

1/ As defined in the Tariff Schedules of the United States Annotated

(app. C).
2/ App. D illustrates the types of machine tools in each of the two major

groups.
3/ As defined in the Tariff Schedules of the United States Annotated (app.

C).
4/ Reciprocation refers to the alternate back and forth motion of the
workpiece or tool; feeding is the term applied to motion that tends to deepen
the cut; traversing is the type of motion that exposes new areas of the
workpiece to the tool, broadening the cut.




the cutting tool rotates (milling and grinding operations); and (5) the
workpiece is positioned between opposing tools which move together to strike,
squeeze, or shear the workpiece (as in punching, bending, stamping, forging,

and similar operations).

Metal-removing machine tools include machines for boring, drilling, gear
cutting and finishing, grinding (special-purpose, surface, and tool and cutter
grinding), polishing, lapping, honing, milling, planing, shaping, slotting,
broaching, sawing, filing, turning, threading, and for multiple functions
(machining centers). Metal-forming machine tools include machines for
punching, pressing, shearing, bending, forging, forming, and other special
tasks. In addition to the above-named machine tools, special-purpose and one-
of-a-kind machine tools are produced to meet the special needs of individual

customers.

Hundreds of different operations can be performed by machine tools;
however, areas of application can overlap, and most operations can be
performed by at least three types of machine tools. Under a given set of
circumstances though, only one machine tool will do the best job. Therefore,
an engineer must have a good working knowledge of the various metals to be cut
or formed and the various capabilities of the machine tools available. The
basic operation of the machine tools, the type of material being cut or
formed, the size, shape, tolerance, and finish of the workpiece, and the types
of cutting tools available are all factors which must be considered in the
selection of the proper machine tool for a specific job. '

Machine tools have changed little over the years with respect to their
basic functions of metal cutting and metal forming. What has changed and what
has caused most of the variations in machine tool design and construction are
the methods by which the machine tool motions that enable it to cut and form
metal are controlled. Early machine tools were entirely manually controlled.
However, as component parts of machinery and equipment became more
sophisticated, there developed a need for likewise sophisticated methods of
production. Numerical control (NC) evolved from an electronic control system
that was developed through a program funded by the U.S. Air Force in the late
1940's and early 1950's, and the first commercial NC machine tools appeared on
the market in the mid-1950's. However, it took nearly 20 years for NC machine
tools to gain acceptance. As late as 1976, only 1 percent of all types of
machine tools in use in the United States were NC. 1/ This is not to say that
NC lends itself to all production processes, but NC is the first step toward
computer-aided manufacturing (CAM). The major factors inhibiting the adoption
of NC in its early stages by machine tool purchasers were its price and the
size of the control unit. The development of integrated circuits resulted not
only in a substantial reduction in the size and price of NC units, but also in
simpler operation and reduced programming complexity, faster, more flexible
machine tool control, and the ability to interface computers with the control
unit. Notwithstanding these developments, however, interest in NC machine
tools has not increased significantly--in 1982, in the United States, only
about 2.2 percent of all machine tools in use were NC. 2/ However, the

1/ "The Machines Behind The Machines,”" Iron Age, Aug. 30, 1976, p. 291.
2/ Based on "12th Inventory of Metalworking Equipment, 1976-1978," American 2

Machinist, and industry shipment data for 1979-82, National Machine Tool
Builders' Association.



Department of Commerce reports that about 3.5 percent of the quantity of U.S.
shipments of machine tools in 1982 were NC. 1/ 1In, addition, testimony was
presented at the U.S. International Trade Commission hearing 2/ that indicated
U.S. consumption of NC machine tools in 1982 was 36 percent of the value of
total machine tool consumption that year. Although NC machine tools have
accounted for a relatively small portion of machine tool consumption in the
past, they are the leading edge of technology and are expected to account for
a significant portion of industry output and consumption in the future.

The most important function of numerical control is the accurate
positioning of the tool in relation to the workpiece by means of signals or
commands from a preprogrammed source. The command input to the control unit
is typically in the form of numerical coding on punched paper tape. It can
also be in the form of magnetic tape or punched cards, although these methods
are not commonly used. The punched paper tape is scanned by a reader which
sends signals to a control unit which, in turn, sends instructions to the
stepping motors and drive units for each machine axis that is being
controlled. Machine tools have been designed with up to eight axes
numerically controlled. 1In addition to controlling the axes of motion, NC
functions include selecting the proper tool from a magazine and controlling
the speed and direction of spindle rotation. Numerical control was
instrumental in the development of the machining center, since it was
impossible to control more than two axes of motion simultaneously before the
advent of NC. Numerical control programming can be either point-to-point or
continuous path. Point-to-point programming locates the spindle or workpiece
in one specific relative position after another, without the tool contacting
the workpiece while moving from position to position. Continuous path
programming provides the means for contouring operations since the tool is in
contact with the workpiece as the tool or workpiece or both are moved about

their axes of motion.

Other types of control for machine tools are programmable control (PC),
direct numerical control (DNC), and computer numerical control (CNC).
Programmable control allows the machine tool operator to interrupt the program
at any time and interject another operation or machining sequence. Direct
numerical control is a method by which a common computer directly controls one
or more numerically controlled machine tools. This computer can also be used
to provide information on machine utilization and for production reports.
Computer numerical control systems utilize microcomputers to store machining
programs in read-only memories. The computer is used to augment or replace a
numerical control unit. The advantages of CNC are its adaptability to
different types of machine tools, ease of programming and information
retrieval, and the ability of one computer to simultaneously control two or

more machine tools.

Some basic machining operations which require only one or a few parts are
still most cost effective when performed by a skilled machinist on a manually
controlled machine tool. However, complex machining and accurate reproduction
of a number of similar parts are best accomplished by numerically controlled

machine tools.

1/ U.S. Department of Commerce, Current Industrial Reports, Metalworking 3

Machinery, 1982.
2/ Hearing held before the U.S. International Trade Commission, June 28 and

29, 1983.




THE WORLD INDUSTRY AND WORLD MARKET
World Production

During 1977-80, there was significant growth in world production of
machine tools; the United States and West Germany shared the two top positions
as world producers of metalworking machine tools (fig. 1). West Germany's
machine tool production climbed from $2.64 billion in 1977 to $4.71 billion ‘in
1980, before declining sharply to $3.95 billion in 1981 and $3.5 billion in
1982. U.S. production followed a similar trend; however, unlike that of West
Germany, U.S. production growth was sustained through 1981, and in that year
reached $5.11 billion, up from $2.44 billion in 1977, before plummetting to

$3.62 billion in 1982.

During 1977-81, production by Japan increased greatly, from $1.60
billion, making it the world's fourth largest producer in 1977, to $4.8
billion in 1981, surpassing West Germany and putting it in second place behind
the United States as the leading producer of machine tools. Japan's 1982
production, valued at $3.89 billion, surpassed that of the United States.
Although Japan's production also fell in 1982, it did not fall to the extent
experienced by United States and West German producers. During 1977-81, the
value of U.S. production increased 109 percent, and that of Japan increased
200 percent. Production of machine tools by the Soviet Union, the world's
fourth largest producer during 1977-82, fluctuated between $2.2 billion and

$3.1 billion.

Other important producing countries displaying impressive production
gains during 1977-80 were Italy and the United Kingdom, with growth rates of
97 and 137 percent, respectively. The current world slump in machine tool
production began in 1981 for most countries except the United States and
Japan, which, as mentioned earlier, sustained production growth through 1981.

Total world production increased significantly during 1977-80, from
$15.1 billion in 1977 to $26.7 billion in 1980, or by 77 percent, as shown in

the following tabulation:

Production
Year (billion dollars)
1977 15.1
1978~ 19.1
1979 22.9
1980-- 26.7
1981 26.4
1982 22.7

Reflecting the beginning of the current world slump in machine tool demand,
world production dropped slightly to $26.4 billion in 1981, and then fell more
sharply to $22.7 billion in 1982, or by 14 percent. 1/

4

1/ If adjusted for inflation, the decline in world production in 1981 and
1982 would be much more precipitous.



Figure 1.--Metalworking machine tools: Production, by
specified countries, 1977-82.

Source: Data compiled from various issues of the American Machinist.
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In 1977, the four leading machine-tool-producing countries--West Germany,
the United States, the Soviet Union, and Japan--together accounted for 58.7
percent of total world production (table 1). By 1982, these four countries
had increased their share of world production to 61.3 percent, and the
relative position among these countries had changed considerably. Japan's
share of the world market increased 6.5 percentage points during 1977-82;
conversely, West Germany's world share fell 2 percentage points. U.S.
production of machine tools accounted for 16.1 percent of total world
production in 1977 and the U.S. share of total world production reached 19.3
percent in 1981, before dropping to 15.9 percent in the following year.
Japan's share of world production jumped sharply in 1981 to 18.2 percent,
almost 4 percentage points higher than its share in 1980.

Table 1 .--Metalworking machine tools: Percentage distribution of world
production, by major producing countries, 1977-82

Country oo1977 1978 ° 1979 1980 1981 f 1982
Japan-—————-————————m—m—: 10.6 : 12.3 : 12.6 : 14.3 : 18.2 : 17.1
United States——————————-: 16.1 : 15.8 : 17.7 : 18.0 : 19.3 : 15.9
West Germany-——————=————=: 17.4 : 17.8 : 17.5 : 17.6 : 15.0 : 15.4
U.S.S.R——————mmmm——; 14.6 : 13.9 : 12.7 : 11.5 : 11.1 : 12.9
Italy-——————————— 5.8 : 5.6 : 5.9 : 6.5 : 5.7 : 5.5
East Germany—--—-----——-——- : 4.2 : 3.7 : 3.5 : 3.3 : 3.1 : 3.6
Switzerland—-———————————- : 3.8 : 4.0 : 4.1 : 3.7 : 3.2 : 3.4
United Kingdom————--——--: 3.9 : 4.3 : 4.4 : 5.2 : 3.5 ¢ 3.2
France——~—————————————— : 3.9 : 3.8 : 3.8 : 3.6 : 3.1 : 2.7
Romanig-———————————————-: .8 ¢ 1.5 : 2.0 : 2.2 ¢ 2.4 ¢ 2.7
Peoples Republic of : :

China - 2.4 2.1 1.8 1.6 1.7 : 2.1
Czechoslovakig—————————- : 1.7 1.9 : 1.6 : 1.2 : 1.4 : 1.9
All other—————————————a : 14.8 : 13.3 : 12.4 : 11.3 : 12.3 : 13.6

Total-——————=———m— : 100.0 : 100.0 100.0 100.0 : 100.0 : 100.0

Source: Data compiled from various issues of the American Machinist.




Most other machine-tool-producing countries of note decreased their share
of world production during 1977-82. Such countries include Italy, East
Germany, Switzerland, the United Kingdom, and France, which collectively saw
their share of world production fall from 21.6 percent in 1977 to 18.4 percent
in 1982. Of the lesser world machine tool producers, only Romania
significantly increased its share of world production. Romania's share

increased steadily from 0.8 percent of world production to 2.7 percent in
1982, or by more than 230 percent.

One measure of the importance of machine tool production to national
economies is the ratio of the value of machine tool production to the total
gross national product (GNP). This ratio varies significantly among the major
non-Communist machine-tool-producing countries (fig. 2). For example, the
value of machine tool production in Switzerland reached 0.094 percent of that
country’'s total GNP during 1977-82, the highest such ratio of the major
producing countries. Conversely, machine tool production in the United States
accounted for 0.012 percent of U.S. GNP in 1982. Machine tool production in
West Germany fluctuated between 0.051 and 0.058 percent of GNP during 1977-82,
representing the second highest among major machine tool producers. The value
of Japan's machine tool production to its total GNP reached almost 0.042
percent in 1981 from 0.023 percent in 1977, representing the largest such
growth of all major machine-tool-producing countries.

World Imports

Although annual imports of machine tools by most major importing
countries fluctuated considerably, U.S. import growth during 1977-81 was the
most striking (table 2). U.S. imports grew from $401 million in 1977 to $1.44
billion in 1981, or by 259 percent. U.S. imports fell somewhat in 1982 to
$1.3 billion. The Soviet Union's imports ranged between $803 million (1978)
to $988 million (1980). West Germany's imports of machine tools grew 143
percent during 1977-80, from $320 million in 1977 to $802 million in 1980,
before declining to $514 million in 1982. With few exceptions, most major
importing countries saw their imports increase from 1977 through 1980 or 1981
and decline thereafter, reflecting the general downturn in the worldwide
industrial cycle.

Table 2.--Metalworking machine tools: Imports, by specified countries,
1977-82

(In millions of dollars)

Country f 1977 i 1978 1979 1980 1981 . 1982

United States——==——==—- : 400.9 : 715.3 : 1,043.8 : 1,298.5 1,437.0 1,300.0
U.S.S . R e : 900.0 : 803.0 : 881.0 : 987.8 : 951.9 : 960.0
West Germany——-—=——=——= : 320.4 ¢ 462.0 : 620.9 : 802.1 : 616.4 514.5
France-————————~—-—=-—=: 286.2 : 289.6 : 371.4 554.0 : 566.6 : 484.2
United Kingdom-------: 238.3 : 399.2 : 600.4 : 623.4 : 432.0 385.2
Bulgaria-——=—=——=———=: 35.0 : 25.0 : 23.0 : 24.0 : 267.8 273.0
Austria-—-—~———————=e- : 86.3 : 98.9 : 135.6 : 165.6 : 290.2 : 271.9
Canada—-—-—==-==—---—=: 190.9 : 228.0 : 260.5 : 433.0 : 557.4 : 260.6
Republic of Korea----: 130.0 : 156.0 : 397.6 : 344.3 : 324.5 : 250.0
Japan-———mme——mm e : 87.8 + 119.9 : 164.3 : 229.3 : 215.8 : 228.4
Italy——————==—m=———-=: 187.7 : 194.4 : 255.9 : 379.7 : 300.0 : 221.4
Rep. of South Africa--: 46.0 : 80.5 : 140.5 : 205.7 250.0 : 212.0
Mexico=——mmmmmm—————— 80.0 : 75.0 : 85.0 : 310.0 : 450.0 : 202.0
Romania-----———=----=: 150.0 : 339.0 : 374.1 - 316.9 : 311.5 : 197.5

9 : 217.8 : 243.8 257.5 : 214.6 197.0

East Germany-——-—-=-—=: 173.

Scurce: Data compiled from various issues of the American Machinist.
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Figure 2.--Metalworking machine tools: The value of production of metal-
working machine tools as a share of GNP, by specified countries, 1977-82
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World Exports

West Germany and Japan consistently ranked as the major exporting
countries during 1977-82 (fig. 3). During this period, West Germany's exports
climbed to almost $3.0 billion in 1980 from $1.8 billion in 1977, or by 67
percent. West Germany's exports then declined in each of the next 2 years,
falling to $2.3 billion in 1982. Japan's exports increased steadily during
1977-81, to $1.7 billion in 1981 from $616 million in 1977, or by 176 percent.
Japan's exports fell to $1.3 billion in 1982.

In 1982, the United States ranked sixth as an exporting country, with
exports valued at $640 million. U.S. exports in 1982 represented a decline of
34 percent from the $972 million in exports recorded in 1981--the peak export
year for the United States. During 1977-81, U.S. exports grew by 115 percent
from $452 million in 1977. Other major exporting countries in 1982 were Italy,
($749 million in exports), Switzerland ($680 million), East Germany ($642
million), and the United Kingdom ($490 million). The peak years for exports
during 1977-82 for all major exporting countries were, depending on the
country, either 1980 or 1981.

The level of exports as a share of total production for individual
countries varied considerably. West Germany, for example, exported almost.66
percent of its total production in 1982, and it consistantly exported from 63
to 69 percent of total domestic production during 1977-82 (see fig. 4 for a
comparison of 1977 and 1982 export-to-production ratios). Conversely, during
1977-82, the United States exported between 16 and 19 percent of domestic
production, making its export-to-production ratio the second lowest of major
machine-tool-exporting countries. Japan's export-to-production ratio ranged
from 33 to 43 percent during the same period, and its export share of domestic
production has declined since 1979.

The export market is much more important to most other countries in terms
of total domestic machine tool production than it is for the United States.
Switzerland, for example, exported as much as 89 percent of its production
during 1977-82. East Germany's exports in 1977 reached 93 percent of
production, the United Kingdom exported as much as 67 percent of domestic
production, and Italy exported as much as 60 percent of its production during
1977-82.

Of the major exporting countries, only Japan, Italy, and the United
Kingdom increased their shares of total world exports in 1982 compared with
those of 1977. Japan's share of total world exports increased from 9.5
percent in 1977 to 13.4 percent in 1982 (fig. 5), that of Italy increased to
7.9 from 6.7 percent, and that of the United Kingdom increased slightly to 5.1
percent (1982) from 4.6 percent (1977).

During 1977-82, Japan maintained its position as the world's second
largest machine-tool-exporting country, trailing only West Germany. West
Germany's exports as a share of total world exports declined almost 4
percentage points, from 28.0 percent in 1977 to 24.2 percent in 1982. This
decline coupled with Japan's increase narrowed the gap between the two
countries to 10.8 percentage points in 1982, compared with a gap of 18.5
percentage points in 1977. 9
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Figure 3.--Metalworking machine tools:

Exports, by specified countries,

1978-82.
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Figure 4.--Metalworking machine tools: Exports as a share of domestic
production, by specified sources, 1977 and 1982.
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Figure 5.--Metalworking machine tools: Exports as a share of total
world exports, by specified sources, 1977 and 1982.
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The U.S. share of world exports declined to 6.7 percent in 1982 from 7.0
percent in 1977. The fall in U.S. exports in 1982 is much more pronounced
when considering that it represents a declining share of a declining world
export market. Other countries losing world export shares include East
Germany, Switzerland, and France.

World Consumption

Apparent world consumption of machine tools by the 10 largest consuming
countries increased dramatically to $19.1 billion in 1981, or by 93 percent,
from the $9.9 billion consumed in 1977 (fig. 6). Consumption in these 10
countries dropped to $16.3 billion in 1982. With the exception of 1977, the
United States was the largest consumer of machine tools during 1977-82. U.S.
consumption peaked in 1981 at almost $5.6 billion, representing a gain of 133
percent over that in 1977, and then fell to $4.4 billion in 1982. Japan's
consumption growth was the most significant of the 10 largest consuming
countries. During 1977-81, Japan increased its consumption of machine tools
more than 200 percent, from $1.1 billion in 1977, to $3.3 billion in 1981.
Consumption of the second largest machine-tool-consuming country, the Soviet
Union, fluctuated between $2.8 billion (1977) and $3.8 billion (1980). 1In
1982, the four largest machine-tool-consuming countries, the United States,
the Soviet Union, Japan, and West Germany, together accounted for $8.2 billion
in consumption, or 50 percent of the total consumed by the 10 major countries.

The share of domestic consumption accounted for by imports (commonly
referred to as import penetration) varies widely among major machine-tool-con-
suming nations. For most years during 1977-82, imports accounted for more than
half of domestic machine tool consumption in the Republic of Korea, France, and
the United Kingdom (fig. 7). Among major machine-tool-consuming countries,
the United States, the United Kingdom, and France experienced the greatest
growth in import penetration during 1977-82. 1In the United States, imports as
a share of consumption increased to just under 30 percent in 1982 from almost
17 percent in 1977--a gain of nearly 13 percentage points. Import penetration
in both France and the United Kingdom was 61 percent in 1982, representing
increases of 14 and 15 percentage points, respectively, over 1977 penetration
ratios. 1Italy's and West Germany's import penetration ratio fluctuated
slightly during 1977-82 between 28 and 32 percent. Imports of machine tools
accounted for only 8 percent of Japan's domestic consumption in 1982--the
lowest such ratio of the major machine-tool-consuming countries. During
1977-82, Japan's ratio of imports to consumption peaked in 1980 at just over 9
percent.

Romania's import penetration ratio declined dramatically to 30 percent in
1982 from just over 65 percent in 1977, representing a decline of more than 35
percentage points. The drop in Romania's import penetration is a measure
of the successful development of the Romanian machine tool industry.

Productivity of World Machine Tool Producers

Machine tool productivity among major machine-tool-producing countries
increased significantly during 1977 through 1980 (or 1981, depending on the

13
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Figure 6.--Metalworking machine tools: Consumption, by
specified countries, 1977-82.

Source: Data compiled from various issues of the American Machinist.
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Figure 7.--Metalworking machine tools: Imports as a share of apparent
domestic consumption, by specified countries, 1977-82.
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particular country), as shown in table 3. Japan's productivity gains during
1977-82 were the most pronounced among major producing countries, growing to
$114,000 worth of production per employee in 1981 from $36,000 per employee in
1977. 1/ 1In 1981-82, Japan's productivity was more than twice that of its
closest competitors. The principal reason for Japan's productivity gains was
that Japan's machine tool producers concentrated on production of standard-
type machining centers and lathes, and production of such machines was
conducive to assembly line production. Other countries, the United States
included, tended to concentrate on specialty machine tools requiring small
batch production. The productivity of U.S. producers steadily increased from
$29,000 per employee in 1977 to $53,000 per employee in 1981, before declining
to $41,000 per employee in 1982. Productivity in the seven major
non-Communist machine tool producing countries dropped in 1982, reflectlng the
decrease in worldwide demand for machine tools. During 1981-82, the
productivity of U.S. producers dropped by $12,000 per employee and that of
Japan dropped by $22,000 per employee to $92,000.

Table 3 ,--Metalworking machine tools: Value of production per employee
(productivity) for the major, non-Communist producing countries,
1977-82

(In thousands of dollars)

Country * 1977 ¢ 1978 * 1979 ° 1980 © 1981 © 1982
Japan 1/--=--——mmeen : 36 : 62 : 71 89 : 114 : 92
Switzerland—————=~———en . 2/ : 44 . 55 59 : 51 : 48
United States————————-—-: 29 : 34 42 48 53 : 41
Italy-- : 31 : 29 : 37 : 46 42 37
West Germany-—-——--——-———— : 27 : 34 40 : 48 40 : 37
France : 28 : 35 : 44 49 : 43 35
United Kingdom————===—- : 12 : 16 : 20 : 31 : 22 : 19

1/ Productivity data for Japan are based on production of metal-cutting
machine tools only; productivity data for all machine tool production are not
believed to differ significantly from the data shown.

2/ Not available.

Source: Compiled from data provided by the National Machine Tool Builders
Association, American Machinist, and various submissions to the staff of the
U.S. International Trade Commission by interested parties.

1/ Unadjusted for inflation. 1o
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EFFECT OF EXCHANGE RAIES ON THE MACHINE TOOL INDUSTRY

From 1977 to 1982, the value of machine tools imported by the United
States increased from $401 million to $1.3 billion, or by 224 percent. Part
of the sharp increase may be due to the increase in competitiveness that the
products of most countries have enjoyed since 1977 due, in large part, to
changes in the exchange rates as reflected in the price of inputs available to
foreign producers in their domestic market. Exchange-rate changes between the
U.S. dollar and major foreign currencies are discussed in appendix E.

The price advantage that foreign products enjoy in the United States
applies only to those products that are produced using inputs that are priced
in foreign currency. If the price of all inputs are denominated in U.S.
dollars, then no competitive advantage accrues to the foreign producer. 1/

Most of the inputs used in the production of machine tools are purchased
from domestic sources: approximately 60 percent of the inputs in the machine
tool industry are labor, and much of the remaining 40 percent consists of
steel that is purchased domestically. Therefore, the evidence suggests that
most foreign producers of machine tools have enjoyed an increase in
competitiveness in the United States since 1977 because of the differences in
relative inflation rates and changes in exchange rates.

1/ Vage rateé and the cost of labor are nearly always denominated in the
local currency, whereas the price of raw materials is often denomin%ped in
dollars. ‘ I
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THE U.S. INDUSTRY AND MAJOR FOREIGN COMPETITORS

Industry Profiles

United States

The U.S. metalworking machine tool industry has declined both in number
of firms and in employment since 1977. However, industry shipments, imports,
and exports increased from 1977 to 1981 and then decreased in 1982. The
industry has attempted to help itself and has utilized various Government
programs, including trade adjustment assistance and various petitions under
public laws. The U.S. Government funds generic research and development

programs of benefit to the machine tool industry, and particular agencies fund
programs of specific benefit to the machine tool industry.

Industry

In 1982, there were approximately 1,140 establishments producing metal-
working machine tools in the United States, representing a 15-percent drop
from the 1,343 establishments reported in the 1977 Census of Manufactures. 1/
In addition to the primary producers, there are a small, but unknown, number
of establishments, in other industries that manufacture machine tools and
parts as secondary products. Since 1977, there have been significant changes
involving the number of machine tool establishments. Because the number of new
openings is relatively insignificant, compared to the total number of
establishments mergers, acquisitions, consolidations, and closings have
accounted for a decrease in the number of establishments. A total of about
200 establishments have been affected by mergers, acquisitions,
consolidations, or closings since 1977. During 1977-82, there were 64
mergers, acquisitions, and purchases of assets in the metalworking machine
tool industry. These mergers principally involved larger companies acquiring
smaller companies. The number of corporate changes showed an increasing trend
through 1980, but declined in both 1981 and 1982. The following tabulation
shows merger, acquisitions, and asset purchases 2/ data obtained from the

1/ U.S. Department of Commerce and Commission staff interviews with industry
executives. It should be noted that the Bureau of the Census and the National
Machine Tool Builders' Association estimate that only 60 percent of the
reporting establishments produce primarily completed machine tools, whereas
the remaining 40 percent produce primarily only machine tool accessories,
dies, tools, jigs, and fixtures. This implies that the number of
establishments engaged primarily in manufacturing machine tools dropped from
about 800 in 1977 to approximately 600 in 1982.

2/ Includes machine tool builders taking over firms which manufacture
products other than machine tools, but related to machine tool production,
such as electronic controls or machinery. Includes takeovers of machine tool
builders by corporations not in the industry. s
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Federal Trade Commission and various editions of the Yearbook on Corporate
Mergers, Joint Ventures, and Corporate Policy, and other literature:

Number of mergers, acquisitions,

Year and purchases of assets
1977~ 8
1978-- - 7
1979 10
1980 ———————————— e 18
1981 10
1982- 11
1983 (January-May)--——-—- 4

Seven mergers involved foreign firms taking over U.S.-owned firms, and
five involved a U.S.-owned firm acquiring a foreign firm.

In 1978, the Justice Department opposed the merger of the Cross Co. and
Kearney and Trecker; however, this merger was completed in 1979. Other major
acquisitions included Bendix acquiring Warner and Swasey, Ogden Corp.
acquiring Danly Machine Corp., and AMCA International, Inc., (Canada)
acquiring Giddings and Lewis. There is a consensus among manufacturers and
purchasers of metalworking machine tools and industry analysts that mergers,
acquisitions, and closings will accelerate in the 1980's. 1/ 1In response to
the Commission's survey, 18 U.S. firms reported they are 25 percent or more
beneficially owned by foreign entities. 1In addition, 24 U.S. producers
reported that foreign companies have direct investments in their firms, or
participate in joint ventures or licensing arrangements to produce
metalworking machine tools. A total of 50 U.S. producers have direct
investments abroad in foreign affiliates or subsidiaries, or participate in
joint ventures or licensing agreements, according to survey responses.

The average U.S. metalworking machine tool establishment employs 77
persons, of which 48 are production workers. The majority of U.S.
establishments employ fewer than 20 persons and less than 1 percent of the
establishments employ 1,000 or more workers.

Employment in the U.S. metalworking machine tool industry fluctuates with
the cyclical demand for its products. In 1977, when shipments totaled $2.4
billion, there were approximately 84,000 employees in the industry, 53,000 of
whom were production workers. This figure rose dramatically in the ensuing
years to a peak of about 100,000 in 1980, when U.S. shipments totaled
approximately $4.8 billion. Employment in 1982 dropped to 88,000 (55,000
production workers) as shipments fell to pre-1979 levels. 2/ At present,
employment totals approximately 69,000. 3/ The average employment reported by

1/ Commission staff interviews with manufacturers and purchasers in Ohio,
Illinois, and Michigan, and "Foreign Competition Stirs U.S. Toolmakers,"
Business Week, Sept. 1, 1980, pp. 68-70.

2/ Employment figures from U.S. Department of Commerce reports U.S.
Industrial Outlook 1982 and U.S. Industrial Outlook 1983.

3/ Commission staff interviews with machine tool manufacturers revealed that
total employment in the metalworking machine tool industry has been rediced by
as much as 25 percent since December 1982.
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questionnaire respondents followed a similar pattern, increasing from 36,950
in 1977 to 46,169 in 1980, before declining to 34,541 in 1982. Most of the
increase and decrease in employment was reported in the metal-removing machine
tool sector, however, employment in the metal-forming sector also changed, as
shown in table 4. As the employment level drops, a certain number of highly
skilled workers must be terminated. Generally, older, skilled machinists with
tenure are retained, and younger employees are laid off. These younger people
tend to migrate to other jobs and are not available when an upswing in the -
industry occurs. Others new to the industry are then recruited and put
through a training period of 4 or 5 years. Since demand cycles are usually
shorter than training periods, some newly trained machinists are laid off
shortly before or shortly after their training period is completed. The
results are a skilled manpower shortage in the machine tool industry and
difficulty in recruiting qualified people. However, as technology advances
are applied to the manufacturing process, fewer skilled machinists will be
required to efficiently run the production equipment. For example, advances
in numerical control have made it possible for one skilled machinist to run
two or more machine tools, where before, one machinist was required for each
machine tool. The application of new technology in the manufacturing process
will continue to affect employment levels in the industry. Workers will still
be required for the assembly and testing of machine tools; however, they are
most affected by the cyclicality of the industry.

Table 4.--Average number of employees in U.S. establishments producing metal-
working machin2 tools, by major types, 1977-82

Item " 1977 % 1978 % 1979 ¢ 1980 © 1981 1982
Metal-removing machine : : : . : :
tools -: 31,087 : 34,310 : 37,087 : 39,467 : 38,778 : 30,378
Metal-forming machine : : ) : : : :
tools—— : 5,863 : 6,392 : 6,868 : 6,702 : 6,073 : 4,163
All metalworking machine : : : : : :
tools : 36,950 : 40,702 : 43,955 : 46,169 : 44,851 : 34,541

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.

20
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Wages paid to machine tool industry production workers have increased
from approximately $6.33 per hour in January 1977 to about $10.00 per hour in
October 1982, the last month for which data are available. 1/ Production
workers' wages in the machine tool industry have generally been above those of
production workers in durable-goods industries, although motor-vehicle,
transportation equipment, and aircraft industry production workers have
maintained a 10- to 30-percent edge over machine tool production workers since
1977. 2/ Respondents to the Commission's survey reported man-hours worked -
increased from 1977 to 1980 and decreased in 1981 and 1982. Wages paid were
reported to increase from 1977 to 1981 and decrease in 1982, as illustrated in
table 5.

Table 5.--Man-hours worked by and wages pald to U.S. production and related
workers producing metalworking machine tools, by major types, 1977-82

Item “ 1977 Y 1978 Y 1979 Y 1980 G 1981 1982

Man-hours (1,000 hours)

Metal-removing machine : : : : : :
tools—- . 45,9]3 . 53,796 . 59,370 ., 63,168 , 58,537 . 39,588

Metal-forming machine : : : : : :
tools . 8,839 . 9,962.. 10,561 , 9,792 . 9,360 ., 5,555
Total 54,812 : 63.758 : 69,931 : 72,960 : 68,329 : 45,143

Wages (1,000 dollars)

Metal-removing machine : : : : : :
tools :346,376 :420,077 ;438,538 .567,750 .589,882 . 426,042

Metal-forming machine : : : : : :
tools : 68,708 : 83,094 : 95,101 . 98,393 :.102,729 . 70,250
Total :415,084 .503,171 .533,639 :666,143 ;692,611 . 496,292

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.

1/ U.S. Department of Labor, Bureau of Labor Statistics, "Employment and
Earnings February 1978" and "Employment and Earnings December 1982,"
2/ Ibid.
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The major users of machine tools, transportation equipment producers, are
concentrated predominantly in the East North Central region, and the largest
share of machine tool production is also in that area. The major producing
States for metalworking machine tools are Ohio, Michigan, and Illinois, which
together accounted for approximately 54 percent of production, according to
the 1977 Census of Manufactures, the latest available source.

U.S. shipments of metalworking machine tools, as reported by the
Department of Commerce, increased from $2.5 billion in 1977 to $5.1 billion in
1981, and decreased substantially to $3.7 billion in 1982. 1/ 1In response to
the Commission's questionnaire, U.S. producers reported that total shipments
increased from $1.6 billion in 1977 to $3.4 billion in 1981, and decreased to
$2.5 billion in 1982. As indicated in table 6, domestic shipments increased
from $1.4 billion in 1977 to $3.0 billion in 1981, and decreased to $2.3
billion in 1982.

Table 6.--Metalworking machine tools: U.S. producers' domestic shipments,
by major types, 1977-82

Ttem “ 1977 7 1978 0 1979 © 1980 - 1981 - 1982

. o . .

Quantity (units)

Metal-removing : : : :
machine tools—--: 28,538 : 31,708 : 35,804 : 35,877 : 34,796 : 18,855

Metal-forming : : : : : :
machine tools——-: 5,037 : 5,657 : 6,035 : 4,955 3,464 : 2,302

Total-———————- : 33,575 : 37,365 : 41,839 40,832 : 38,260 : 21,157
: Value (1,000 dollars)

Metal-removing : : : : :
machine tools---:1,216,905 :1,604,255 :2,007,257 :2,447,553 :2,699,357

: 2,067,749

Metal-forming : : : : . :
machine tools---:_ 202,699 : 273,823 : 331,207 : 358,649 : 315,999 : 206,250
Total———-————- :1,419,604 :1,878,078 :2,338,464 :2,806,202 :3,015,356 : 2,273,999

. .

Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission.

During 1977-80, U.S. manufacturers' shipments of NC lathes and machining
centers grew at an average annual rate of 32.5 and 21.1 percent,
respectively. However, during 1980-82, manufacturers' shipments decreased
roughly at an average annual rate of 26.3 percent for NC lathes. 1In contrast,
shipments of machining centers decreased by 2 percent in 1981 and by 39
percent in 1982. Table 7 depicts U.S. Department of Commerce data and 14
respondents’' data submitted in response to Commission questionnaires for
domestic shipments of NC lathes and machining centers for 1977-82.

1/ Obtained from official statistics of the U.S. Department of Commerce. 22
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Table 7.--Metalworking machine tools: U.S. producérs' domestic shipments
of numerically controlled lathes and machining centers, 1977-82

‘Numerically controlled lathes’ Machining centers
Year : - ) -
Quantity | Value Quantity Value
Million Million
Units : dollars Units : dollars

Commerce data: : : :
1977 1/-——————- : 1,178 : 195.3 : 1,201 : 175.0
1978 1/~——————-: 1,464 : 237.2 : 1,486 : 246.0
1979 : 2,362 : 347.7 : 1,953 : 356.5
1980-—————————- - 2,739 : 481.2 : 2,132 : 413.0
1981 —————————— : 2,021 : 441.4 : 2,081 : 482.6
1982————————~ —_ 1,489 : 333.4 : 1,264 338.8

Commission ques- : : : :

tionnaire

~ data: : : : :
1977 ————————— - 996 : 165.8 : 611 : 74.5
1978 : 1,213 : 203.3 : 724 : 98.7
1979 : 1,755 274.5 : 1,005 : 154.5
1980-———————na—— : . 2,183 : 399.2 : 1,193 : 189.3
1981l————————— : 1,792 : 440.5 : 1,229 : 222.5
8 756 : 167.9

1982~ e : 1,317 : 340.

.

1/ Data compiled from the National Machine

Tool Builders' Association,

Economic Handbook of the Machine Tool Industry, 1982 and 1983, pp. 100 and 101.

Source: Compiled from official statistics
Commerce and from data submitted in response

of the U.S. Department of
to questionnaires of the U.S.

International Trade Commission, except as noted.

Table 8 shows U.S. producers' export shipments of NC lathes and machining

centers for 1977-82.

23
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Table 8.--Metalworking machine tools: U.S. producers' exports of
numerically controlled lathes and machining centers, 1977-82

fNumerically controlled 1athesf Machining centers
Year : : : :
© Quantity Value . Quantity | Value
: : Million : : Million
: Units : dollars : Units : dollars
1977 : 44 7.1 : 30 : 4.9
1978 : 135 : 15.4 : 43 7.8
1979— - —— : 184 : 17.6 : 73 : 12.7
1980 : 169 : 23.0 : 103 : 16.8
1981 : 151 : 23.8 : 84 : 10.1
1982 : 108 : 18.3 : 44 6.2
Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
U.S. producers' domestic shipments and export shipments of NC lathes and
machining center units peaked in 1980. However, the Commission's survey of
U.S. importers reveals that both U.S. importers' shipments and imports peaked
in 1981, in both quantity and value, declining only in 1982. Table 9 shows
U.S. importers' shipments for 1977-82. U.S. imports for 1977-82 are shown in
table 10.
Table 9.--Metalworking machine tools: U.S. importers' shipments of
numerically controlled lathes and machining centers, 1977-82
Numerically controlled lathes. Machining centers
Year : : ; :
Quantity | Value . Quantity | Value
: :  Million : : Million
: Units : dollars : Units : dollars
1977 : 434 : 33.0 : 65 : 3.7
1978 : 724 : 65.5 : 113 : 11.1
1979 : 1,122 : 109.0 : 270 : 25.6
1980 : 1,566 : 166.0 : 568 : 53.6
1981 - : 1,740 : 219.5 : 767 : 94.9
1982———————————— : 1,234 : 142.4 : 697 : 89.1

.

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.

24
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Table 10.--Metalworking machine tools: U.S. imports of numerically controlled
lathes and machining centers, 1977-82

‘Numerically controlled lathes’ Machining centers
Year : : . P
Quantity | Value . Quantity | Value
: Million : : Million
: Units : dollars : Units : dollars
1977 : 423 : 25.1 : 110 : 6.7
1978 - : 745 : 55.5 : 137 : 11.3
1979 - : 1,183 : 96.6 : 312 : 25.6
1980 : 1,739 : 143.5 : 615 : 48 .4
1981 : 1,789 : 172.2 : 888 : 89.5
1982 : 1,353 : 119.1 : 72.3

699 :

Imports of NC lathes and machining centers by U.S. importers follow the
pattern of U.S. importers' shipments. Both imports and shipments of NC lathes
and machining centers increased fairly rapidly during 1977-80. However, the-
growth rate of NC lathes units slowed between 1980 and 1981; the growth rate
of machining center units was approximately the same for 1980 and 1981 as it
was in 1977-80. However, in 1982, both U.S. importers' shipments and imports
declined. Shipments of NC lathes decreased by 29 percent, while imports
decreased by 24 percent during 1981 and 1982. For the same period, machining
center shipments decreased by only 9 percent, and imports decreased by about
24 percent. Differences in shipment values are apparent, depending on the
source used. Table 11 shows shipment data for 1977-82 from three sources.

As shown in figure 8, U.S. shipments of metalworking machine tools
(reported in millions of 1982 dollars) followed three distinct cycles during
1962-82. Shipments peaked in the years 1967, 1975, and 1980 at $5.6 billion,
$4.1 billion, and $5.4 billion, respectively (in 1982 dollars). The bottoms
of the cycles occurred in 1971 and 1976, when shipment values were $2.8
billion and $3.5 billion, respectively. At the end of 1982, U.S. shipments
were valued at $3.7 billion, although industry sources predict 1983 shipments
will be approximately 30 percent less than 1982 shipments. 1/

As reported by respondents to the Commission's survey, capacity
utilization increased from 69 percent in 1977 to 76 percent in 1979, and then
decreased in each subsequent year even though shipments continued to rise
through 1981. 1In 1980, capacity utilization was reported at 72 percent; in
1981, 66 percent; and in 1982, 36 percent. Respondents also indicated that
total capacity to produce metalworking machine tools increased 16 percent from
1977 to 1981, and decreased by 1 percent in 1982.

1/ U.S. Department of Commerce, U.S. Industrial Outlook 1983, and Commission
staff interviews with machine tool industry executives.

25
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Table 11.--Metalworking machine tools: Comparison of U.S. producers'
shipment data from the U.S. Department of Commerce, the National Machine

Tool Builders' Association (NMTBA), and the U.S. International Trade
Commission, 1977-82

(In thousands of dollars)
: : : U.S. International
: U.S. Department: : Trade Commission 3/

Year : of Commerce 1/ : NMTBA 2/ :Commission question-: .

. . Adjusted 4/

: : : naire returns : =
1977 ————————— : 2,453 : 2,281 : 1,572 : 2,453
1978—————————- : 3,142 ¢ 3,013 : 2,120 : 3,307
1979-——————~—- : 4,064 : 3,877 : 2,584 : 4,031
1980————————— : 4,812 : 4,692 : 3,209 : 5,006
1981-————————- : 5,111 : 5,096 : 3,443 : 5,371
1982—————————- : 3,724 3,604 : 2,525 : 3,939

1/ Data compiled from official statistics of the U.S. Department of
Commerce, Current Industrial Reports; includes data on complete new machine
tools, including machines with a value of under $2,500, and excludes data for
machine tools designed for home workshops and rebuit machines.

2/ Estimated by the National Machine Tool Builders Association Statistical
Department; includes data for complete machine tools and excludes data for
machine tools costing under $2,500, machine tools designed for home workshops,
rebuilt machines, and parts sold separately.

3/ Estimated by the staff of the U.S. International Trade Commission.

4/ Questionnaire respondents accounted for 64.1 percent of industry
shipments in 1977, using Department of Commerce shipment data as a base.
Applying this percentage to questionnaire responses for 1978-82 yielded the
adjusted figures.

Productivity in the U.S. industry, measured in terms of dollars of
production per employee, increased 83 percent, from $29,000 in 1977 to $53,000
in 1981, and decreased 23 percent to $41,000 in 1982. 1/ Productivity, as
reported by respondents to the Commission's survey, 2/ increased 79 percent,
from $43,000 in 1977 to $77,000 in 1981, and decreased 5 percent to $73,000 in
1982. .

According to the Commission's survey, imports of metalworking machine
tools increased from $152 million in 1977 to $695 million in 1981, and

1/ Based on U.S. Department of Commerce employment statistics and American
Machinist production figures.

2/ Measured in terms of net sales per employee. 26
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decreased to $549 million in 1982, as shown in table 12. Import shipments
increased from $182 million in 1977 to $837 million in 1981, before decreasing
to $641 million in 1982, as table 13 illustrates. The U.S. Department of
Commerce reported imports of $401 million in 1977, $1.5 billion in 1981, and
$1.3 billion in 1982. The major U.S. suppliers of imported machine tools
during 1977-82 were Japan, West Germany, and the United Kingdom. Commerce
reported that in 1977, Japan accounted for $105 million, or 26 percent of
total U.S. imports; West Germany accounted for $91 million, or 23 percent; and
the United Kingdom accounted for $46 million, or 11 percent. By 1982, the
value of Japanese imports had reached $535 million, or 42 percent of total
U.S. imports. Imports from West Germany had increased to $204 million, but
accounted for only 16 percent of total imports. Likewise, imports from the

United Kingdom increased to $108 million, but its share of total imports
dropped to 9 percent.

Export shipments reported by producers in response to the Commission's
survey totaled $152 million in 1977, $242 million in 1978, $245 million in
1979, $427 million in 1981, and to $245 million in 1982, as indicated by table
14. Exports reported by the Department of Commerce totaled $452 million in
1977, increased to $1.0 billion in 1981, and decreased to $623 million in
1982. 1/ Thus, the trade balance favored the United States by $51 million in
1977, and favored the U.S. trading partners by $500 million in 1981 and $677-
million in 1982. The major markets for U.S.-made machine tools during 1977-82
were Mexico, Canada, and the United Kingdom. 1In 1977, Mexico imported 42
million dollars' worth of machine tools from the United States, or 9 percent
of total U.S. exports. U.S. exports to Canada totaled $61 million, or 13
percent of the total, and exports to the United Kingdom amounted to $27
million, or 6 percent of the total. By 1981, U.S. exports to Mexico had
increased to $257 million, accounting for 25 percent of U.S. exports. Exports
to Canada increased to $270 million in 1981, accounting for 26 percent of U.S.
exports, and the United Kingdom accounted for $64 million, or 6 percent. 1In
1982, U.S. exports of metalworking machine tools to these three countries and
their shares of total U.S. exports were as follows: Mexico, $135 million (22
percent); Canada, $80 million (13 percent); and the United Kingdom, $59
million (9 percent). These three countries together accounted for $316
million, or 77 percent, of the $412 million decrease in U.S. exports between
1981 and 1982. U.S. exports of metalworking machine tools decreased
significantly from 1981 to 1982, primarily because of the depressed automobile
and energy industries in both Canada and Mexico.

U.S. exports of metalworking machine tools to Japan were valued at

$22 million in 1977, and increased to $59 million by 1980. Annual decreases
occurred in 1981 ($54 million) and 1982 ($51 million). U.S. exports to Japan
accounted for 5 percent of total exports in 1977, rose to 8 percent in 1980,
decreased to 5 percent in 1981, and then increased to 8 percent in 1982. U.S.
metalworking machine tools exported to Japan are typically high-precision
machine tools for such specialized uses as gearmaking, grinding, and milling.
Japanese machine tool makers have not yet been able to match the technology of
these U.S. machines. 2/ Apparent U.S. consumption of metalworking machine

1/ Obtained from official statistics of the U.S. Department of Commerce.

2/ News Digest Publishing Co., Ltd., Japanese Machine Tool '81-'82 Guide,
pp. Al6 and Al7. ‘
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Table 12.--Metalworking machine tools:
major types, 1977-82

U.S. imports for consumption,

.
-

Item 1977 . 1978 f 1979 1980 1981 1982
f Quantity (units)
Metal-removing : : : : :
machine toolg————-— . 12,770 . 18,629 25,0¥5 . 32,758 . 43,489 . 43, 54]
Metal-forming HE : : :
machine tools-—--—- : 474 674 . 1,425 2,269 3,870 6,776
Total————m—m————m : 13,244 : 19,303 : 26,440 : 35,207 47,359 50,32(
: Value (1,000 dollars)
Metal-removing : : : : ‘ t
machine tools——-—- : 139,941 : 250,668 : 386,040 : 532,194 : 641,122 494,792
Metal-forming : o : : : :
machine tools————- . 12,273 21,062 30,829 46,366 : 53,766 : 54,659¢
Total-—————————- : 152,214 : 271,730 : 416,869 : 578,560 : 694,888 : 549,388
Source: Compiled from data submitted in response to questionnaires of the

U.S. International Trade Commission.

Table 13.--Metalworking machine tools:

U.S. importers' domestic shipments, by

major types, 1977-82
Item 1977 1978 1 1979 1980 1981 1982
Quantity (units)
Metal-removing : : : :

machine tools-----: 11,715 : 16,035 : 24,930 : 33,881 : 45,927 48 ,95¢

Metal-forming : : : : :
machine tools—-----: 410 : 614 822 937 982 1,20]
Total-—————————-: 12,128 16,649 : 25,752 34,818 46,909 50,15:

Value (1,000 dollars)

Metal-removing : : : : :
machine tools——--—- : 160,820 : 287,499 : 451,373 : 619,523 : 753,935 553, 46t

Metal-forming : : : : :
machine tools-----: 21,291 35,839 51,092 70,278 82,635 87,071
Total-----------: 182,111 : 323,338 : 502,465 : 689,801 : 836,570 : 640,54

Source: Compiled from data submitted

U.S. International Trade Commission.

in response to questionna?f?es of the



Table 14.--Metalworking
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machine tools:
by major types, 1977-82

U.S. producers' export shipments,

Item 1977 1978 1979 1980 1981 1982
Quantity (units)

Metal-removing : : : : : :
machine tools————- : 2,268 : 3,072 : 3,361 : 3,767 : 3,086 : 1,379

Metal-forming : : : : : :
machine tools-----: 401 : 384 : 471 : 509 : 456 : 209
Total-————————u=: 2,669 3,456 : 3,832 : 4,276 : 3,542 : 1,588

Value (1,000 dollars)

Metal-removing : : : : : :
machine tools-----:131,406 : 218,180 : 214,420 : 355,047 : 386,450 : 229,340

Metal-forming : : : : : » :
machine tools-----: 20,878 : 23,931 : 31,466 : 47,381 : 40,764 : 21,697
Total-——~———=——- :152,284 : 242,111 : 245,886 : 402,428 : 427,214 : 251,037

.
.

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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tools increased from $2.4 billion in 1977 to $5.6 billion in 1981, and
decreased to $4.4 billion in 1982.

Metalworking machine tool manufacturers sell their products predominantly
through distributors and directly to end users. A limited number sell their
products through agents or by other means. The major purchasers of machine
tools, transportation equipment manufacturers, buy directly from the producer
because of the sophisticated nature of the machine tools and the close working
relationship that must be maintained between buyer and seller. Small job
shops and other purchasers of metalworking machine tools generally buy from
distributors, because they are buying standard "off the shelf” machine tools
which do not require engineering changes that necessitate close association
between buyer and manufacturer.

As shown in table 15, U.S. producers' capital expenditures for domestic
facilities for production of metal-removing machine tools, as reported in
response to the Commission's questionnaire, increased from $47 million in 1977
to $149 million in 1981, and decreased to $88 million in 1982. Reported
capital expenditures for metal-forming domestic facilities decreased from $102
million in 1977 to $7 million in 1982, with slight variations in their
downward trend in 1980 and 1981.

Table 15.--Metalworking machine tools: U.S. producers' capital expenditures for
domestic facilities, by major types, 1977-82

(In thousands of dollars)

Item o 1977 © 1978 ° 1979 © 1980 oo 1981 o 1982
Metal-removing machine :
tools: :
Land or land improve-: : : : : :
ments—-—-——————————— : 470 :+ 1,419 : 3,500 : 2,443 : 2,100 : 1,035
Building or leasehold: : : : : :
improvements————==~=: 5,967 : 13,826 : 15,540 : 32,69 : 27,953 : 14,919
Machinery, equipment,: : : : : :
and fixtures-------: 40,720 : 48,181 : 69,750 : 86,948 : 118,697 : 71,852
Subtotal~-—~——————: 47,157 : 63,426 : 88,790 : 122?085 . 148,750 : 87,806
Metal-forming machine : : : : :
tools: :
Land or land improve-: : : : : :
ments—————=————=——— : 405 : 228 : 105 : 937 : 122 : 346
Building or leasehold: : : : : :
improvements-———---: 1,361 : 972 : 3,868 : 2,046 : 3,205 : 1,277
Machinery, equipment,: : : : : :
and fixtures—----—- : 100,259 : 41,134 : 7,432 : 9,772 : 12,017 : 4,997
Subtotal-—=———=—- : 102,025 : 42,334 : 11,405 : 12,755 : 15,344 : 6,620
Total-———===——= ‘149,182 105,760 ‘100,195 i 134,840 i 164,094 f 194,426

Source: Compiled from data submitted in response to questionnaires of the

U.S. International Trade Commission. .
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Respondents to the Commission's survey reported yearly increases (except
for a slight decrease in 1981) in research and development expenditures from
1972 to 1982. Table 16 shows that the metal-removing sector again experienced
the most significant gain, increasing erratically from $12 million in 1972 to
$55 million in 1982. Overall, producers reported that net operating income
increased from $203 million in 1977 to $554 million in 1981, and decreased to
$399 million in 1982. Table 17 shows U.S. producers' net sales and net
operating income for 1977-82.

Table 16.--Metalworking machine tools: U.S. producers' research and develop-
ment expenditures, by major types, 1972-82

(In thousands of dollars)
: Metal-removing : Metal-forming

Year machine tools : machine tools TOt?l
1972 - : 12,003 : 2,915 : 14,918
1973 --: 15,643 : 2,915 : 18,558
1974~ : 15,023 : 4,195 : 19,218
1975- : -~ 18,400 : 4,187 : 22,587
1976 - : 22,164 : 4,455 26,619
1977 : 27,799 : 5,435 : 33,234
1978 : 31,715 : 6,813 : 38,528
1979- - 36,793 : 5,823 : 42,616
1980 : 48,053 : 8,285 56,338
1981-- : 48,593 : 7,254 : 55,847
1982 : 55,142 : 7,425 : 62,567

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table 17.--Metalworking machine tools:

33

net operating income, by major types, 1977-82

U.S. producers' net sales and

(In thousands of dollars)

Item : 1977 1978 1979 X 1980 1981 . 1982

Metal-removing : : :
machine tools: : : : : : :

Net sales-——-----: 1,348,311 :1,822,435 :2,221,677 :2,802,600 :3,085,807 : 2,297,089
Net operating : : : : : :

income-=——===—- : 140,224 + 209,580 : 275,488 : 414,785 : 419,670 : 310,107
Metal-forming : s : : : :
machine tools: : : : : : :

Net sales—===——m- : 223,577 : 297,754 : 362,673 : 406,030 : 356,763 : 227,947
Net operating : : : : K :

income--======= : 63,049 : 83,073 : 105,175 : 123,433 : 134,143 : 88,443
Total: : : : : : :

Net sales—=————==—- : 1,571,888 :2,120,189 :2,584,350 :3,208,630 :3,442,570 : 2,525,036

Net operating

income-——=———-

-: 203,273 :

292,653 :

380,663 :

538,218 :

553,813 :

398,550

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Research and development expenditures of U.S. producer respondents,
expressed as a share of net sales, decreased from 2.1 percent in 1977 to 1.6
percent in 1979, increased slightly to 1.8 percent in 1980, decreased to 1.6
percent again in 1981, and increased to 2.5 percent in 1982.

The demand for machine tools not supplied by domestic production will be
supplied by imports. Based on 1982 dollars and 1981 production/employment
relationships for machine tools, each $100 million in demand not supplied by
U.S. firms translates into an estimated $185 million in lost production
opportunities in all sectors of the U.S. economy and 2,575 jobs not
created. 1/ In the machine tool sector alone, approximately $94 million in
potential production is lost, along with 1,492 jobs. The estimated effects on
all U.S. industry, assuming lost production opportunities of $100 million, is
summarized in table 18.

Table 18.--Metalworking machine tools: Effects of $100 million loss in U.S.
demand of metalworking machine tools on the output and employment in all
U.S. industry sectors

Industry sector f Employment lost Output lost
Million dollars

: No. of employees

se oo oo

Metalworking machine tools : 1,492 : 94
Other manufacturing - : 563 : 60
Other : 520 : 31

Total - : 2,575 : 185

e

Workers in the U.S. metalworking machine tool industry have sought and
received trade adjustment assistance benefits from the U.S. Department of
Labor. Since the Trade Adjustment Assistance program's inception in April
1975, 2/ there have been 8 certifications, affecting 679 workers, and 28
denials, affecting 2,516 workers, for the metal-cutting machine tool sector,
Standard Industrial Classification 3541. According to the U.S. Department of
Labor, in the metal-forming machine tool sector, there was one certification,
affecting 150 workers, and 13 denials, affecting 1,032 workers.

The first U.S. company to apply for loans under the Department of
Commerce's trade adjustment assistance for firms which began in April 1975 was
South Bend Lathe, Inc., which filed its petition in March 1981. Since then,
and as of July 28, 1983, there have been 14 filings for assistance, 9 of which
dealt with machine tools, 3 involved machine tools and parts, 1 involved
machine tool components, and 1 involved machine tool controls. One filing
involving machine tools was withdrawn, and four have decisions due in late
summer 1983. The remainder of the filings received certification.

1/ These estimates are based on the BLS input-output model. 1In the BLS
model, certain components of machine tools are double counted; therefore, the
"output lost" data are overstated.

2/ The program was established under the Trade Act of 1974.
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The U.S. metalworking machine tool industry has sought several times in
recent years to limit imports of foreign-made machine tools into the U.S.
market. 1In November 1977, the National Machine Tool Builders' Association
publicly charged European and Japanese machine tool builders with "apparently
illegal and predatory practices", 1/ and was investigating the possibility of
initiating dumping charges with the Government. The NMTBA asked its members
to obtain information on the situation. However, the U.S. Department of
Justice launched a Civil Investigative Demand, suspecting that price fixing may
have been proceeding between segments of the U.S. industry and the Japanese.
The NMTBA subsequently refrained from its pursuit of investigating dumping.

In May 1982, Houdaille Industries, Inc., a diversified manufacturer of
industrial products and also one of the top 10 manufacturers of machine tools
in the United States, filed a petition with the United States Trade
Representative asking that the investment tax credit be denied by the
President to purchasers of Japanese-made machining centers and NC punching
machines. The petition was submitted pursuant to section 103 of the Revenue
Act of 1971, which empowers the President to deny investment tax credits to
U.S. purchasers of foreign products which were manufactured in a country whose
government pursued policies which restricted U.S. trade, such as cartels.
Houdaille's petition presented information that Japan may indeed have fostered
a cartel in the 1950's and 1960's, and that Japanese Government support was
currently continuing. 1In April 1983, the petition's request was denied, but
the Government chose instead to pursue negotiations with the Japanese
Government to discuss Japan's industrial targeting policies in all areas of
trade, not just in the machine tool sector.

In March 1983, the NMTBA filed a petition with the U.S. Department of
Commerce requesting the imposition of import quotas under section 232 of the
Trade Expansion Act of 1962. Under section 232, the President is empowered to
restrict imports if they threaten the national security. The petition
requests that "[ilmports of machine tools of one or more of the foregoing
types would be permitted at levels between 17.5 percent and 20 percent of
domestic consumption so long as the level of imports of other types was less
than 17.5 percent of domestic consumption, provided that the sales-weighted
average value of imports did not exceed 17.5 percent of domestic consumption
in either the metal-cutting or metal-forming sector." 2/ The Department of
Commerce will take 1 year to make its decision as to the petition's request.

In May 1983, a joint United States-Japan machine tool industry task force
was created during talks between the Office of the United States Trade
Representative and the Japanese Ministry of International Trade and Industry
(MITI). So far, the U.S. delegation has requested information on MITI's
Industrial Science and Technology Agency (AIST), subsidies received by the
Japan Machine Tool Builders' Association from the Japan Keirin Association,
and Japanese laws promoting the machine tool industry. 3/

1/ "Import Growth Worries Builders," American Machinist, December 1977, pp.
41-42.

2/ Petition Under the National Security Clause, sec. 232 of the Trade
Expansion Act of 1962 (19 U.S.C. 1862), For Adjustments of Imports of Machine
Tools submitted to the Department of Commerce by the National Machine Tool
Builders' Association, p. 4. 35

3/ Tsukasa Furukawa, "US-Japan Machine Tool Task Force Formed as Outcome of
Tokyo Talks," American Metal Market, May 23, 1983, p. 16.
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Government involvement

The U.S. machine tool industry indirectly benefits from a variety of
activities conducted by the U.S. Government. These activities are sponsored
by a number of agencies which include the Department of Defense, National
Aeronautics and Space Administration (NASA), the National Bureau of Standards’
Center for Manufacturing Engineering, and the National Science Foundation
(NSF). Also, the Department of Commerce and the Export-Import Bank (Eximbank)
of the United States provide assistance in the area of exports through export
promotion and finance. The machine tool industry, like other U.S. industries,
benefits indirectly through the nation's patent laws. The industry also
receives tax incentives, including tax credits, tax deductions, and other tax
benefits such as those found in the Economic Recovery Tax Act of 1981. On the
State level, a number of programs exist in support of high technology,
manpower assistance, and capital formation. 1/

The Department of Defense is involved with the industry through purchases
of machine tools, manpower training programs, and also through research and
development programs. Department of Defense acquistion of machine tools
occurs through direct and indirect purchases. Direct purchases of
metalworking machine tools by the three branches of the U.S. armed forces is
quite small, compared with the consumption of the entire U.S. market. 1In
fiscal year 1982, the U.S. Air Force purchased $12.5 million of machine tools
and the U.S. Navy purchased $19.7 million, while in calendar year 1982 the
U.S. Army purchased $33.9 million. 2/ Consumption by direct purchases for
each of the services are presented in appendix F. The share of foreign-made
machine tools in direct purchases by each of the Services varies from year to
year, however, in FY 1982 the percentage was 18.8 for the U.S. Air Force, 21.4
for the U.S. Navy, and in calendar year 1982, it was 3.6 for the U.S. Army.

There are a number of reasons why the armed forces purchased foreign-made
machine tools. The U.S. Air Force decided to purchase imports over
domestically made machine tools because the foreign source made the low bid.
The foreign contractor made the only responsive bid in one-third of the
foreign buys. 3/ The U.S. Navy, after either applying or waiving the Buy
American Act requirements pursuant to the Defense Acquisition Regulations,
decided to purchase foreign-made machine tools, because they represented the

1/ Office of Technology Assessment, Congress of the United States,
Technology, Innovation, and Regional Economic Development: Background Paper,
Census of State Government Initiastives for High-Technology Industrial
Development, 1983. '

2/ Statistics compiled by the U.S. Department of Defense, Office of the
Undersecretary of Defense, Research and Engineering, Acquisition Management,
are by fiscal years for the U.S. Air Force and U.S. Navy and by calendar years
for the U.S. Army. Figures for the U.S. Army in 1982 are incomplete.

3/ U.S. Department of Defense, Office of the Undersecretary for Defense,
Research & Engineering, Acquisition Management. 36
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lowest conforming bid to procurement specifications. 1/ During 1977-82, the
U.S. Army purchased 99 foreign-built machines. 2/ As described in a recent
memorandum, the justification for purchasing foreign-built machines by the

U.S. Army at times involved several reasons, which are listed as follows: 3/

Number of
Reason responses
Exchange dollars (e.g., Foreign F-16 Buy) 7
Machines built abroad but U.S.-made controls were
assembled to machine in United States 8
Lowest bid that met specifications 11
U.S. delivery lead time too long 11
Mainz Army Depot, West Germany, purchases not
considered foreign 14
Memorandum of Understanding (MOU) 1/ with foreign
country———- . 19
U.S.-made machine did not have required capability-—————- 26
Lowest bid _46
Total-—- 142

1/ MOU defined in sec. 6 of the Defense Acquisition Regulations. Currently,
MOU's are in effect with the United Kingdom, Norway, Netherlands, the Federal
Republic of Germany, Italy, Portugal, Belgium, Denmark, Switzerland, and
Australia. The United States also has in effect the F-5 program with
Switzerland. :

The NMTBA perceives Department of Defense acquisition of machine tools in
three categories—--direct, indirect, and "induced capital” purchases, the last
consisting of purchases by defense contractors, subcontractors, and suppliers
for military equipment production. 4/ Estimates of Defense-related machine
tool consumption are as follows: 1in 1977, consumption was $223 million; 1978,
$255 million; 1979, $325 million; 1980, $364 million; 1981, $571 million; and
1982, $564 million. 5/ Military prime contract awards for machine tools are
as follows: 1977, $31.3 million; 1978, $60.6 million; 1979, $253.8 million;
1980, $215.2 million; and 1981, $233.8 million. 6/

1/ Memorandum for the Deputy Under Secretary of Defense Research and
Engineering from Assistant Secretary of the Navy (Shipbuilding and Logistics),
Department of the Navy, undated, p. 7.

2/ These are foreign-built machines; however, not all are considered foreign
purchases (app. D).

3/ Department of the Army, Office of the Assistant Secretary, memorandum for
Deputy Under Secretary of Defense for Research and Engineering (Aquisition
Management) from Office of the Assistant Secretary, Department of the Army,
July 5, 1983, p. 5.

4/ Statement by Fred T. Arnold, senior managing consultant, and George F.
Brown, group vice president, Data Resources, Inc., representing the National
Machine Tool Builders' Association before the Joint Economic Committee, U.S.
Congress, June 7, 1983, pp. 2 and 3.

5/ Ibid., fig. A. ' :

6/ Otto Hintz, et al., U.S. Army Industrial Base Engineering Actiyity,
Machine Tool Industry Study Final Report, Rock Island, Ill., Nov. 1, 1978,

p. 22, estimate for 1977. For 1978-81, National Machine Tool Builders' Asso-
ciation, Economic Handbook of the Machine Tool Industry 1982-83, 1983, p. 120.
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The Department of Defense also has extensive research programs oriented
to manufacturing technology; the Department's Manufacturing Technology Program
(ManTech) is a broad-based, production-oriented program, whose goal is to
insure timely, economical, and reliable production of Department of Defense
material. In the 1950's, the ManTech program was responsible for the
development and initial bulk purchase of NC machine tools. Other
accomplishments of the ManTech program include the establishment of
Automatically Programmed Tools as a standard in the defense industry for NC
machine tool programming and the establishment of isothermal forging as a net
shape process for minimizing the use of critical materials and machining costs.

Table 19 illustrates the ManTech funding levels for fiscal years 1978-82.

Table 19.--Manufacturing Technology Program funding levels, by branches,
fiscal years 1978-82

(In millions of dollars)

-

.
. .

Branch

1978 . 1979 . 1980 . 1981 . 1982 1/
Army : 64 : 73 68 : 76 : 93
Air Force : 44 : 33 : 57 : 67 : 86
Navy : 10 : 20 : 14 : 13 : 30
Total : 118 : 126 : 139 : 156 : 209

1/ Estimated.

Source: Dr. Lloyd L. Lehn, Assistant for Manufacturing Technology,
Industrial Resources, Office of the Secretary of Defense, Department of

Defense, Manufacturing Technology Program, Nov. 2, 1981, p. 3.

The ManTech program will not buy capital equipment, but will provide "seed
money" for projects whose feasibility has been demonstrated. ManTech results
are frequently distributed to industry through the Manufacturing Technology
Journal, the National Technical Information Service, the Defense Technical
Information Center, and end-of-contract briefings.

A number of other programs under the Defense Department have the
potential for benefiting the machine tool industry: the Integrated Computer
Aided Manufacturing program, the Electronics Computer Aided Manufacturing
program, the Air Force's TechMod and Manufacturing Science programs, and the
Navy's Precision Engineering Program and Industrial Modernization Incentives
Program (IMIP).

The Department of Defense maintains two programs which have the goal of
maintaining the defense industrial base: the Defense Industrial Reserve and
the Machine Tool Trigger Order Program.

The Defense Industrial Reserve was established by the Defense Industrial
Reserve Act of 1973 and specifically authorizes the maintainence of a reserve
of plants and equipment owned by the Department of Defense, including a
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machine tool reserve and a reserve of other industrial manufacturing
equipment, for use by the armed forces in contingencies. 1/

As of December 31, 1982, the Department of Defense managed 120 government-
owned industrial plants and maintenance facilities. Aircraft, missiles,
ammunition-propellant, combat vehicles, electronics and communications, and
weapons were produced at the industrial plants; the maintenance facilities
performed aircraft, electronic, ship, and weapon/vehicle repairs, as well as
multimission services. There are 103 active plants and facilities with the 17
remaining retained "in an inactive status to satisfy contingency
requirements.”™ 2/ Contractors operate 68 of the plants/facilities, and the
other 52 are Government operated. 3/

The Department of Defense General Reserve is made up of idle Industrial
Plant Equipment, which is primarily general-purpose metal-cutting and metal-
forming machine tools. Equipment redistributed in support of military service
requirements had an acquisition cost of $45.8 million during 1982. During
1982, the General Reserve received 1,965 items from idle declarations for
retention; 2,982 items were redistributed from the General Reserve for use. 4/

The General Reserve, under the Defense Industrial Reserve Act of 1973, is
authorized to lend machine tools and other industrial equipment to qualified,
nonprofit, educational institutions or training schools. Known as the Tools
for Schools Program, the program had 735 active loans, with an acquistion cost
of $48.9 million in 45 States by the end of 1982. The participating schools
receive free use of the equipment. Several benefits are derived from this
program: the tools are maintained in the reserve without cost to the
Government and yet are readily accessible for meeting emergency needs; and a
reserve of skilled labor is formed within the defense industrial base. The
Defense Industrial Reserve Report for 1982 states that, "A majority of the
trainees who have completed training under the Tools for Schools Program have
obtained employment in private industry." 5/ Complementing active and idle
Industrial Plant Equipment are Plant Equipment Packages (PEP's), which produce
specific end items or material. PEP's may include either a few machine tools
or a complete production line of machine tools. The following tabulation
depicts the General Reserve as of December 31, 1982:

Industrial Acquisition
. plant equipment cost
Status ‘ (units) (million dollars)

In storage 15,919 $377.3

On loan to schools—————- 4,421 39.3
On loan to other

Government agencies——- 630 13.9

Total - 20,970 $430.5

1/ 50 U.S.C. pp. 451-455 (1976). See Public Law 93-155.

2/ Department of Defense, Defense Industrial Reserve Report, January
1982-December 1982, undated, p. 1.

3/ Ibid. )

4/ Department of Defense, Defense Industrial Reserve Report, January
1982-December 1982, undated, p. 2. 39

5/ Ibid., pp. 2 and 3.
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In August 1982, the Machine Tool Trigger Order Program was authorized
under title III of the Defense Production Act. The purpose of the program is
to reduce mobilization lead times for machine tools essential to defense
production through standby purchase agreements between machine tool firms
participating in the program and the Federal Government. The standby
agreements identify the machine tools that a participating firm would produce
during an emergency. The great majority of machine tools manufactured under
the Machine Tool Trigger Order Program would be delivered directly to defense
contractors, with the sale proceeding in a normal commercial fashion. Machine
tools produced under contract in excess of actual needs would be purchased by
the Government 1 year after the emergency had ended at 90 percent of the
prevailing retail price and held until a buyer is located. Once a buyer is
located, the manufacturer would be paid the remaining 10 percent of the
purchase price. The agreements are to assure production for the first 6
months of an emergency and also to outline the financing, advance-payment
agreements, the specifications and performance profiles for the production of
the equipment, as well as the priority access to materials .and components used
in production. Production is initiated by the declaration of an emergency.

The estimated dollar value of the Standby Agreements to be signed over
the next 3 years (1982-85) is $1.5 billion. 1/ However, no funds are paid for
purchases in advance of an emergency. In late July 1983, there were 53
Standby Agreements signed, covering over 4,000 items, worth $710 million
dollars. 2/ This puts the program one-third of the way towards its goal of
150 signed agreements. The dollar estimate for each major type of machine
tool is as follows: $350 million for machining centers, $150 million for
boring machines, $100 million for gear-cutting machines, $150 million for
grinding machines, $80 million for automatic turning machines, $250 million
for turning lathes, $340 million for metal-forming machine tools, and
$80 million for other types of machine tools. 3/ These are predominately
catalog items to be purchased at the then-prevailing retail price. The
initial agreements have concentrated on CNC turning equipment, machining
centers, grinding machines, gear cutters, and large vertical and horizontal
boring mills. 4/

The overall responsibility for the Machine Tool Trigger Program rests
with the Federal Emergency Management Agency (FEMA), with the participation of
the Department of Defense and the Department of Energy for identifying the
relevant requirements, the General Services Administration (GSA) for providing
contract development and administration, and the Department of Commerce for
identifying the machine tool products in the market matching the requirements,
identifying the contractors, as well as reviewing Departments of Defense and

Energy specifications, machine tool prices, and the quantity of machine tools
required.

Other Government agencies are involved in supporting manufacturing
research. The NSF has a number of programs which are sources of funds for
production research. The Production Research Program provides funds directly

1/ Federal Emergency Management Agency, FEMA Forum, November 1982, p. 2.

2/ Telephone conversation with Joe Minor, project officer, FEMA Machine Tool
Trigger Order Program, July 25, 1983.

3/ Federal Emergency Management Agency, op. cit., p. 3. ' 40

4/ Rosanne Brooks, "US Tool Builders Sign $480 M Trigger Pacts", American
Metal Market, May 23, 1983, p. 16.
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for production research; the Industry/University Cooperative Research Program,
the Innovation Process Research Program, and the Small Business Innovation
Program are primary sources of funds for augmenting the budget of the
Production Research Program. The Social and Economic Sciences Programs and
the International Programs are other sources of funds. NSF's Production
Research Program has the objectives of providing financial support for

research, which leads to substantially higher productivity, and insuring a
sufficient number of manufacturing engineers for university faculties and

industry. NSF's Production Research Program performs several activities: (1)
jdentifies major research needs and acquires the necessary resources to
realize those needs; (2) provides funding for research by universities and
nonprofit organizations, industry/university partnerships, and small business;
and (3) works with universities which are trying to establish manufacturing
research programs. Other activities are the establishment of international
programs, which include staff visits, planning conferences, and the exchange
of engineers, and participation of the Production Research Program in intra-
and inter-agency activities. 1/ Table 20 depicts the NSF Production Research
Program for fiscal years 1980-84.

Table 20.--National Science Foundation Production Research Program and
Augmentation funding, fiscal years 1980-84

(In millions of dollars)

.
.

Item 1980 © 1981 1982 - 1983 & 1984
Production Research Program——————— : 2.3 2.8 : 3.1 : 3.5 : 4.6
2/ 2 U 1.5: 2

Augmentation 1 .2

ee oo oo

1/ Estimated.
2/ Not available.

Source: W. M. Spurgeon, "Production Research Program, National Science
Foundation," Tenth NSF Conference on Production Research and Technology,
Detroit, Mich., March 1983, p. 6.

Currently, there are two projects in NSF's Small Business Program which
are in the area of production research: grinding and optical gaging. 2/ For
a complete listing of NSF Production Research Program recent projects in FY
1983, see appendix G.

The Center for Manufacturing (CME) is an operational unit of the National
Engineering Laboratory of the National Bureau of Standards. CME's program
goal is to enhance the technology base which supports innovation and
productivity in the discrete-parts-manufacturing industries. Currently, CME

1/ W.M. Spurgeon, "Production Research Program, National Science
Foundation," charts used in talk at the Tenth NSF Conference on Production
Research and Technology, Detroit, Michigan, March 1983, p. 33.

2/ Telephone conversation with Dr. W. M. Spurgeon, director, Production
Research Program, National Science Foundation. 41
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supports the discrete-parts-manufacturing industries through the development
of technical data, findings, and standards in the areas of manufacturing
engineering, mechanical metrology, automation and control technology, and
industrial and mechanical engineering.

In 1968, the CME conducted research on developing computer-controlled
coordinate-measuring machines (CMM), and by 1980, calibration routines had
been developed, thus allowing their widespread adoption. Although the CMM
program is still in operation in FY 1982, CME effort in this area is minimal.
The result of the CMM program has been a proposed standard currently in draft
form. Research on CMM's lead to efforts by the National Bureau of Standards
to investigate quality-control systems from the perspective of the behavior of
the systems, as opposed to the nature of the product. Much of CME's
Automation Research Program is directed toward taking this concept from the
work station and implementing it in a machining cell. Robots with enhanced
sensory perception are required for this application to be realized. Thus,
CME is researching robot vision systems.

Another area of activity at the CME has been the development of an
interface standard for communication CAD systems and CAD/CAM systems, thus
allowing small CAD/CAM systems to be integrated into larger CAD/CAM systems.
Through a program sponsored by the U.S. Air Force Integrated Computer Aided
Manufacturing and NASA, NBS coordinated a consortium of approximately
45 to 50 private companies and produced a national standard, ANSI (American
National Standards Institute) Y14.26M, which was adopted on September 21,
1981. This program was organized in October 1979, and the ANSI Y14.26 M
standard is the first of many standards to be developed by this organization.

In fiscal year 1981, the NBS began funding the Automated Manufacturing
Research Facility (AMRF), located in the CME's Instrument Shop. The AMRF is
to be completed in FY 1986. The AMRF, which superfically resembles an FMS,
under current plans will have the following work stations: horizontal
machining, vertical machining, turning, cleaning and deburring, inspection,
materials inventory, transfer system, and housekeeping system. The AMRF is
equipped with standard model, general-purpose machine tools which are
representative of those in common use throughout the United States. The CME
is presently conducting two projects--one in robotics, the other in precision
machining--both of which will develop subsystems for the AMRF. 1/

The AMRF is available to universities and industry for "nonproprietary
research in manufacturing engineering which lies further afield than the
metrology and standards of NBS." 2/ Cooperative research efforts are
conducted through the NBS Industrial Research Associate Program by employees
of manufacturers. 3/ Indirect contacts between the CME and industry include
completed negotiations between NBS and two corporations (but not machine tool

1/ J.A. Simpson, R.J. Hocken, J.S. Albus, "The Automated Manufacturing
Research Facility of the National Bureau of Standards," Journal of
Manufacturing Systems vol. 1, No. 1, 1982, p. 23.

2/ Ibid., p. 31.

3/ Currently, the NBS Industrial Research Associate Program under the CME
has the following participants: Brown & Sharpe, TRW, Hardinge Brothers,
Monarch Machine Tools, the U.S. Bureau of Engraving and Printing, Science 4
Applications, Inc., Honeywell, and John Deere.
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builders) to commercially license the manufacture of sensors which detect the
sharpness of a drill bit. The NMTBA's Technical Committee provides
information and advice to the Automation Research Program; however, no formal
relationship exists. The CME, through the Automation Research Program, also
maintains relationships with universities encompassing small grant programs,
cooperative work-study arranagements, and summer programs at the NBS for
undergraduate engineers. Table 21 depicts the NBS's Center for Manufacturing
Engineering budget for fiscal years 1982-84.

Table 21.--NBS's Center for Manufacturing Engineering budget, by programs,
fiscal years 1982-84

(In millions of dollars)

.
.

. CME programs o 1982 © 1983 | 1984 1/
Mechanical engineering metrology : 3.3 : 3.5 : 2/ 3.9
Automation manufacturing interface-standards--: 2.3 : 1.9 : 3/.1.9
Total : 5.6 : 5.4 : 5.8

13
.

1/ FY 1984 appropriations before Congress.

2/ Augmenting the Mechanical Engineering Metrology Program is another
$3.8 million; $1 million is from the Navy; $200,000, from the Army; other U.S.
Government agencies provide $300,000, miscellaneous funding sources contribute
$200,000, NASA for $250,000, Treasury for $250,000; and $1 million for
calibrations from the National Bureau of Standards.

3/ Augmenting the Automation Manufacturing Interface Standards Program is
another $1.5 million, of which $1.0 million is from the Navy, Army, and Air
Force.

Source: Hearings before the Appropriations Committee, Subcommittee on
State, Justice, Commerce and Related Agencies, House of Representatives, U.S.
Congress, 98th Congress, lst Session.

The Eximbank's program in 1980 supported the machine tool industry with
the following assistance: $230,000 in short-term insurance; $3.7 million in
medium-term insurance; $849,000 under the Cooperative Financing Facility (CFF)
program; $6.7 million in bank guarantees; $5.042 million in discount loans;
and $5.1 million in financial guarantees (app. F shows annual Eximbank
financial support to the machine tool industry). 1/ Table 22 presents
Eximbank support for the machine tool industry for active cases as of the end
of 1982. However, the Eximbank minimum loan requirements and payback period
frequently are not conducive to machine tool exports. In some cases, the
financing of a machine tool sale was denied by Eximbank on the grounds that
the sale would ultimately harm another U.S. industry. If exported, the
machine tool would be used to manufacture a product which would compete with a
U.S. product. 2/

1/ United States Trade Representative, Trade Policy Sector, Draft Document
82-53, Sector Financing Review, 1980. Based on a survey of Eximbank users.
2/ Commission staff interview with Eximbank officials. _ 43
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Table 22.--Eximbank support for the machine tool industry, by type of
program, as of Dec. 31, 1982

(In thousands of dollars)

Number of : Export : Authorization : Disbursed
Program .

: active cases : value : bank + amount
Direct loans : 2 : 41,200 : 20,700 : 19,000

Cooperative Financing : : : : :
Facility : 41 20,100 : 14,000 : 8,500
Discount loans—————-————— : 49 : 35,500 : . 27,900 : 15,400
Financial guarantees————- : 6 : 1/ : 1,600 : 1,400
Bank guarantees-—-——-————- : 28 : 37,900 : 28,900 : 22,800
Medium-term insurance--—-—-: 7 : 7,386 : 5,700 : 5,400
Short-term insurance--——-- : 92 : 103,400 : 95,300 : 94,400
Total- : 225 : 245,486 : 194,100 166,900

°s oo

.o

1/ Included in direct loans.

Source: Export-Import Bank of the United States.

In the area of patent law, the Bayh-Dole Act provides that organizations
may elect to retain title to their inventions which were funded through
Government research and development contracts or grants. 1/ 1In 1981, the law
was expanded by presidential memorandum to include all organizations engaged
in Government-funded research as opposed to just small businesses and
nonprofit organizations, as was the case before 1981. 2/ Another law in the
area of promoting innovation in technology is the Stevenson-Wydler Technology
Innovation Act of 1980. 3/ The act authorizes Government units to actively
promote technological development and the diffusion of technology to the
private sector. One Government program created under the act is the Large
Scale Industrial Partnership Program, established under the Office of the
Assistant Secretary for Productivity, Technology, and Information in the
Department of Commerce. The program allows for the establishment of Research
and Development Limited Partnerships (RDLP's), which minimize antitrust
problems, occur on a scale beyond that which any individual U.S. firm could
implement, and are funded through tax incentives already in existance. RDLP's
were promoted at a recent meeting of Commerce officials and the NMIBA to the
machine tool industry. 4/

In the area of technology, at least within the U.S. Patent System, the
United States maintains a slight edge in machine tool innovation and in
innovation of machine tool controls as measured by the number of patents
granted. During 1977-82, the share of patents of U.S. origin to total patents
in the area of metalworking machine tools was roughly 60 percent; those of

1/ 35 U.S.C. 200 et seq. (supp. V 1981).

2/ Government Patent Policy, Memorandum from the President, Weekly
Compendium of Presidential Documents 252, Feb. 21, 1983, p. 19.

3/ 15 U.S.C. 3701 et seq.

4/ May 6, 1983.

44
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foreign origin accounted for roughly 40 percent. 1/ U.S. Government-owned
patents for patents of U.S. origin and foreign-government-owned patents for
patents of foreign origin accounted for 1 percent or less of the total number
of patents in the machine tool area during 1977-82. 2/ The United States is
followed by West Germany and then by Japan in the number of patents held in
the U.S. Patent System in the area of metalworking machine tools. 1In the area
of machine tool controls, the U.S. percentage of patents has declined
slightly, from roughly 55 percent in 1977 to 51 percent in 1982; the percent
of patents of foreign origin has increased from 45 percent in 1977 to 49
percent in 1982. Japan, so it would appear, is, by far, the most innovative
foreign holder of U.S. patents in the area of machine tool controls, holding
18 percent of the total number of patents in 1977 and 31 percent in 1982.
Japan is followed by West Germany and then the United Kingdom (app. F). Table
23 presents patent activity for metalworking machine tools and controls for
machine tools in the U.S. Patent System for 1977-82 in terms of ownership by
origin.

In the area of tax subsidies for private sector research and development
and investment, the U.S. Government enacted the Economic Recovery Tax Act of
1981 (ERTA). The ERTA provided to businesses a tax credit of 25 percent of
the actual increase in research and development expenditures over a 3-year
base period. Other provisions in the area of research and development
provided by the ERTA include a corporate charitable deduction for used
research and development equipment 3/ and revised rules pertaining to research
and development deductions allocated against U.S. source income. 4/

The ERTA also provided other tax incentives to spur new investment ‘in
production facilities, such as the accelerated-cost recovery system (ACRS) and
safe-harbor leasing rules, which allow firms that are in a financially
precarious situation to sell their unused tax credits. However, since the
ERTA's enactment in 1981, the U.S. Congress has put "new limits on the
investment tax credit, repealing increases in ACRS benefits scheduled for 1985
and 1986, halving the benefits of safe-harbor leasing, and then abolishing it
altogether as of January 1, 1984." 5/ The Tax Equity and Fiscal
Responsibility Act of 1982 reduces by 57 percent the tax benefits of 1981 when
the 1982 tax act effects are calculated out to 1986. 6/ An estimate of how
adversely the machine tool industry will be affected is shown in the effective
tax rates in 1986 for the machinery industry. Under the 1980 law, the rate is
38.2 percent; under the 1981 law, the rate is 10.6 percent; and under the 1982
law, the effective tax rate is 25.7 percent. 7/

1/ Statistics compiled by U.S. Department of Commerce, Patent and Trademark
Office, Office of Technology Assessment and Forecast.

2/ It was not possible to ascertain from the data the number of Government-
funded inventions that have been patented.

3/ 26 U.S.C.A. 170(e) (West 1978 and supp. 1983).

4/ 26 U.S.C. 861 (supp. 1983).

S/ Richard I. Kirkland Jr., "Taxing the Business Lobby's Loyalty," Fortune,
Oct. 18, 1982, p. 144.

6/ Ibid.

7/ 1bid. : 45
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Japan

The Jepanese metalworking machine tool industry today is recognized as a
world leader in both the sophisticated technology of its machines and in the
output of machine tools. The current position of Japan's machine tool
industry is in part a result of Japanese Government involvement in the
promotion of the industry through laws, guidance to the industry, preferential
loans, subsidies, and tax incentives.

Industry

At the end of 1979, the Industrial Census of the Government of Japan
listed 1,902 manufacturing facilities for metal-cutting machine tools, with
1,339 of these establishments employing fewer than 10 persons. 1In 1980, there
were 1,972 firms in the Japanese metal-cutting machine tool industry. 1In
1975, the Japanese machine tool industry was composed of 1,949 firms which
manufactured solely machine tools, 4 of which were subsidiaries of U.S. firms,
and 1 that was a subsidiary of another foreign country. 1/ As of August 1982,
the Japanese Machine Tool Builders' Association (JMTBA) had 113 members.
Japanese machine tool builders can be categorized as manufacturers of general
machine tools, machining centers and NC lathes, machining centers, NC lathes,
and special machines in the areas of grinding machines, gear-making machines,
and electrical discharge machines. 1In the first quarter of 1983, there were
148 builders in Japan supplying NC machine tools; 62 firms were manufacturing
machining centers, 57 firms were producing NC lathes, and 29 firms were
manufacturing other types of NC machine tools. 2/ 3/ The Japanese Machine
Tool Builders' Association (JMTBA) listed 100 machine tool builders, 68 of
which produced metal-cutting machine tools, and 10 trading firms as members in
1977, and 95 machine tool builders and 8 trading firms in 1978. 4/ 5/ 1In
1979, the 109 JMTBA members accounted for 87.9 percent of Japan's machine tool
output. 6/ As of August 1982, the JMTBA had 113 members.

Employment in the Japanese metalworking machine tool industry during
1977-82 is depicted in table 24.

1/ U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine tools-Japan, Washington, D.C., CMS 79-407, August
1979, p. 6. The Survey cites the Japanese Ministry of International Trade and
Industry, Census of Manufacturers 1975: Report by Industries, and Marunouchi
Research Center, Japanese Subsidiaries of Foreign Companies, 7th Edition, 1977.
2/"Study Says 148 NC Machine Builders Are Active in the Market," Metal-

working Engineering & Marketing, May 1983, p. 44.
3/ Ibid. pp. 44 and 45.

4/ Japan Machine Tool Builders' Association, Japan Machine Tool Industry
1977, Tokyo, Japan, 1977, p. 123-148. Japan Machine Tool Builders'
Association, Japan Machine Tool Industry 1978, Tokyo, Japan, 1977, p. 131-156.

S5/ Japan Machine Tool Builders' Association, Japan Machine Tool Industry,
Tokyo, Japan, 1977, p. 149.

6/ Japan Economic Yearbook 1977/78, The Oriental Economist 1978, p47123.
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Table 24.--Number of employees in the Japanese metalworking machine tool
industry, by major types, 1977-82 1/

: Metal-cutting machine : Metal-forming ma-

Year tool industry : chines industry 2/ : Total
1977 : 32,168 : 7,566 : 39,734
1978 : 28,154 : 7,889 : 36,043
1979 : ©31,113 ¢ 7,374 : 38,487
1980 : 33,737 : 7,962 : 41,699
1981 : 33,883 : 8,346 : 42,229
1982 : 34,146 : 6,500 : 40,646

.

1/ Based on persons employed at facilities with 50 or more employees. Based
on Current Production Statistics Survey, MITI, which may omit seasonal
employees at facilities when the products under survey are not the principal
product. :

2/ Employment figures derived from share of metal-forming machine industry
output, valued in yen, as a percent of the machine and casting machine
industry, which includes rolling mill machine industry, tube mills and
finishing equipment industry, roll industry, metal-forming machine industry,
automatic gas cutting machine industry, and foundry machinery equipment
industry.

Source: Information supplied by Wender, Murase, and White, counsel for the
Japan Machine Tool Builders' Association, Japan Metal Forming Machine
Builders' Association, and Japan Machinery Exporters' Association to the U.S.
International Trade Commission, Aug. 5, 1983.

In 1975, employment in this industry totaled 54,080 persons, with 1,778
firms employing 1 to 49 persons, 132 firms employing 50 to 299 persons, and 34
firms employing over 300 persons. 1/ 1In 1980, the majority of Japanese
metal-cutting machine industry firms, that is 1,593 firms, or 80 percent,
employed from 1 to 19 workers; at the other extreme, 6 firms had employment of
1,000 workers or greater. Compiled from data in the MITI, Industrial Census,
1980, the following tabulation depicts the industry in 1980, by number and by
sizes of firms and share of production.

Number : Percent : Percent of

Number of employees : of firms : of total : total output

1 to 19 : 1,593 : 80.

8 : 6.2

20 to 49 : 192 : 9.7 : 8.1
50 to 99 : 83 : 4.2 : 9.6
100 to 299-——- : 74 : 3.8 : 24.8
300 to 999-- : 24 1.2 : 13.9
1,000 plus—- - 6 : .3 : 37.4
Total - ———- : 1,972 : 100.0 : 100.0

48

1/ Op. cit.
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Although a system exists for subcontracting to larger companies by
smaller firms throughout the economy, usually utilizing nonunionized labor, it
is not known to what extent this occurs in the machine tool industry. 1/ 1In
1981, the annual earnings of factory workers in the industry appeared to range
from $12,000 to $18,000, including bonus, but excluding fringe benefits, such
as company housing, free medical treatment, and other benefits. 2/ Earnings
for professional employees, including engineers, ranged from $15,000 to
$35,000 per year. 3/

In 1982, Japanese metalworking machine tool production was valued at
$3.9 billion, decreasing from $4.8 billion in 1981. At the end of 1977,
production was valued at $1.6 billion. 4/ Exports followed the same pattern
as production, decreasing to $1.3 billion in 1982 from $1.7 billion in 1981.
Exports totaled $616.4 million in 1977. Imports of metalworking machine tools
increased to $228.4 million in 1982 from $215.8 million in 1981. 1In 1980,
imports totaled $229.3 million, increasing from $87.8 million in 1977.
Consumption followed the same trend as production, imports, and exports. 1In
1982, consumption totaled $2.8 billion, decreasing from $3.3 billion in 1981.
Consumption totaled $1.1 billion in 1977.

In 1982, exports as a share of production decreased to 33 percent from
43 percent in 1978. Exports as a share of total production were 38.5 percent
in 1977. Over the same period, imports as a share of apparent consumption
remained fairly stable, averaging around 8 percent. 1In 1982, imports as a
share of consumption were 8 percent, down from 9 percent in 1980. However,
another trend that is very pronounced in the Japanese metalworking machine
tool industry is the increase in metal-cutting machine tools relative to
metal-forming machines. 1In 1977, the ratio of metal-cutting to metal-forming
machine tools was 2.6:1, rising to 4.1:1 in 1981 and 5.1:1 in 1982.

Over the past few years, Japanese machine tool builders have established
assembly and production operations overseas. 1In 1978 and 1979, Japanese
manufacturers were "either opening plants or contracting to have machines
built in Korea, Singapore, and Taiwan.” 5/ Yamazaki Machinery Works Ltd.
established Yamazaki Machinery Corp. (U.S.) in Kentucky to produce machining
centers and NC lathes. Makino Milling Machine Co. Ltd. acquired majority
ownership of LeBlond to form LeBlond Makino Tool Co. Ltd. in Cincinnati.
Japanese firms such as Hitachi Seiki Co. Ltd., Mitsubishi Heavy Industries
Ltd., and Toyoda Machine Works Co. Ltd. have either assembly operations in the
United States or licensing arrangements with U.S. manufacturers to produce
Japanese-designed machines. Japanese machine tool builders also have
licensing and joint ventures with European firms, such as between Fanuc Ltd.
and Siemens to produce NC lathes.

1/ Robert C. Wood, "Japan's Multitier Wage System," Forbes, Aug. 18, 1980,
pPpP. 53-58.

2/ Meeting the Japanese Challenge, National Machine Tool Builders'
Association, McLean, Va., Sept:. 14, 1981, p. 26.

3/ Ibid.

4/ Figures for production, exports, imports, and consumption are from
American Machinist, February issues, 1979-83.

S/ Anderson Ashburn, "Collapsing Dollar Distorts Study," American Machinist,
Feburary 1979, p. 83. 49
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Japanese machine tool builders may have been dissuaded from establishing
manufacturing facilities overseas because of their subcontractor
relationships. For Japanese firms in general--

"The design and production capabilities of equipment
manufacturers are generally linked to an intricate network of
subcontractors whose quality and prices they are able
stringently to control. It is for this reason that Japanese
manufacturers are seriously inhibited when they attempt to set
up overseas manufacturing operations, since they generally
encounter considerable difficulties in duplicating the
intricate networks of reliable subcontractors that can deliver
quality components at low costs." 1/

Government involvement

In the 1950's and 1960's, the Japanese Government used a variety of
approaches to develop the country's industrial machinery industry. These
included: the enactment of laws to promote the industry; low-interest loans
from the Japan Development Bank; 2/ authorization of cartels for purchasing
parts and importing materials; Government formation of industry associations
and their subsidization; rationalization of the industry, 3/ decreed by law,
through elimination of inefficient firms and later through allocation of
product categories to companies; import bans on foreign machinery to spur
domestic production; 4/ and tax incentives, including tax-free export income

“and a series of depreciation schedules. 5/

The Japanese Government enacted three laws and Cabinet orders which have
specifically affected the promotion of the machine tool industry,

o Extraordinary Measures Law for Promotion of Machinery
Industry, Law No. 154 of June 15, 1956. This law promotes
the machinery industry through rationalization.

o Enforcement Order for the Extraordinary Measure Law for
Promotion of Machinery Industry, Cabinet Order No. 238,
July 20, 1956. This order specifies the metal-cutting
machine tool sector for promotion and authorizes funds or
loans.

1/ Jack Baranson, Automated Manufacturing: The Key to International
Competitiveness—-And Why the United States is Falling Behind. Developing
World Industry and Technology, Inc. Washington, D.C., 1983, p. 111.

2/ Available to all industries. Industry members must request the loan.

3/ Not used by the Ministry of International Trade and Industry (MITI) after
1960, although the option was available. Rationalization was pursued
subsequently by the industry, with the Government approving or dissapproving
the action requested.

4/ In the 1950's

S/ I. Magaziner and T. Hout, Japanese Industrial Policy, 1980, pp. 90-97

© 50
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o Extraordinary Measures Law for Promotion of Specific Electronic
Industries and Specific Machinery Industries, Law No. 17 of 1971.
This law authorizes appropriation of the necessary funds or
facilitates loans for the industry.

o Enforcement Order of the Extraordinary Measures Law for Promotion of
Specific Electronic Industries and Specific Machinery Industries,
Cabinet Order No. 197, June 21, 1971. This order designates
metal-cutting machines, NC metal-cutting, CNC metal-cutting,
metal-forming, NC Metal-forming, and CNC metal-forming machine tools
as types of machinery to be promoted.

o Extraordinary Measures Law for the Promotion of Specific Machinery
and Information Industries, Law No. 84 of 1978. This law promotes
the introduction of modern production techniques and rationalization
of production, as well as securing the necessary funds or
facilitating loans to the industry.

o Enforcement Order of the Extraordinary Measures Law for Promotion of
Specific Machinery and Information Industries, Cabinet Order No.
342, September 29, 1978. This order specifies CNC metal-cutting
machine tools with simultaneously controlled multiple spindles, high
performance module structure numerically controlled metal- cutting
machines tools, as well as the most advanced types of metal-forming
machine tools for promotion by
industry. 1/

In 1978, under Public Law No. 84, the Japan Development Bank and the
Small Business Finance Corporation were able to make loans available to the
industries designated by legislation. This law is presently in effect in
Japan. The loans have preferred interest rates. Loan interest rates under
this legislation are as follows:

Special interest rate -— 7.3-8.3%
Regular interest rate (long term prime rate)--- 8.4% 1/

1/ MITI, Japan.

The Small Business Finance Corporation (SBFC) loans have an expenditure
ceiling of Y220 million (approximately $883,000 at 1982 exchange rates) for
direct loans when combined with general loans and Y30 million ($121,000) for
agency loans aside from general loans. A grace period of up to 2 years was
given to borrowers with up to 10 years for loan maturity. Loans from the
Japan Development Bank could pay for up to 50 percent of the total equipment
and construction costs of a project. The typical loan maturity was 7 years,
but could fall within a period of greater than 5 years but less than 10
years. The borrower receives a grace period of approximately 1 year.

1/ Computer—-Aided Manufacturing: The Japanese Challenge, comments submitted
to the U.S. International Trade Commission, investigation No. 332-149, by
Cravath, Swaine, and Moore, counsel for Cincinnati Milacron, Dec. 14, 51982,
App. 4.
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Projects involving primarily machines, parts, and semifinished goods for
parts for NC metalworking machine tools with precision position via feedback
central, NC automatic forging equipment, industrial robots, and high-
performance, computer-operated, automatic design equipment (presumably CAD)
were eligible to receive loans with interest rates of 6.65 percent under
legislation to promote industrialization. Loans received for projects
involving machines, parts, and semifinished goods for parts of NC metalwork1ng
machine tools and industrial robots under legislation for promoting
rationalization qualified for interest rates of 7.7 percent. 1/

During 1978-82, the Japan Development Bank (JDB) gave the following loans
for the "Elevation Plan" of the Electronics and Machinery Industry: for the
metal-cutting machine tool industry in fiscal year 1979, one loan for 170
million yen ($774,840); in 1980, one loan for 100 million yen ($441,033); and
in 1982, two loans totaling 1,300 million yen ($5.2 million). However, during
1978-82, the JDB did not provide any loans to the metal-forming sector of the
industry. 2/ The SBFC, under the Elevation Plan of the Electronics and
Machinery Industry, provided the following loans: for the metal-cutting
sector, four loans in fiscal year 1979 totaling 345 million yen ($1.57
million); in 1980, one loan for 80 million yen ($352,827); in 1981, three
loans for 420 million yen ($1.9 million); and in 1982, two loans for 270
million yen ($1.08 million). 3/ The SBFC provided one loan for 60 million yen
($264,620) for the metal-forming sector, and in 1981, four loans totaling 535
million yen ($2.4 million). 4/

Although the total corporate tax rate in Japan is 54 percent,
depreciation deductions for newly purchased capital equipment and for employee
benefits significantly reduce a company's tax burden. 5/ 1In the area of tax
incentives, Japanese machine tool builders receive a partial tax exemption on
royalty income from abroad. Also, a tax credit of up to 25 percent is
received if research and development expenditures in the current year exceed
those of the previous year. Finally, twice the normal 12-year depreciation
rate is granted for capital investment in pollution control devices. 6/

The involvement by the Japanese Government in the financial markets
through institutions such as the Japan Development Bank or the Japan Export
and Import Bank has significantly reduced the amount of investment risk when
those Government institutions are party to the loan consortia for a project. 17/
Such institutional arrangements are, in part, responsible for the low costs of
capital to corporations in Japan. The average weighted cost of capital in
1977 was 6.6 percent in Japan, compared with 9.4 percent in the United States,
and in 1980, it was 8.5 percent in Japan and 13.1 percent in the United

1/ MITI, Machine and Information Bureau, Trade and Industry Research Group,
Commentary on Public Law 84, Semiconductor Industry Association Translation.

2/ MITI, Japan.

3/ Ibid.

4/ Ibid.

5/ Meeting the Japanese Challenge, National Machine Tool Builders'
Association, McLean, Va., Sept. 14, 1981, pp. 17 and 18.

6/ Ibid., p. 16.

7/ Eisuke Sakakibara, Robert Feldman, and Yuzo Harada. The Japanese
Financial System in Comparative Perspective, Joint Economic System in 52
Comparative Perspective, Joint Economic Committee, U.S. Congress, Washington,
D.C., Mar. 12, 1982, p. 21.
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States. By the end of 1981, the average weighted cost of capital was 7.8
percent in Japan and reached 16.2 percent in the United States. 1/

In the area of research and development, the Japanese Government is
involved in providing grants and loans for projects, and tax subsidies to
industry, as well as operating research and development facilities itself.
The Agency for Industrial Science and Technology (AIST), directly under the
MITI, administers research and development grants, including matching grants
for specific projects. The large-scale research project also administers
research and development grants, combining resources from industry and the
Government. This has included a 7-year joint project to develop a
laser-applied control system for machinery. 2/ This project, called Machines
for Unmanned Manufacturing (MUM), involved three research institutes in the
MITI and 20 manufacturers of materials, machine tools, and controls which were
formed into an Engineering Research Association. Through the Subsidies for
Important Technologies budget, subsidies are granted to small businesses for
research and development. 3/ -

The AIST operates a number of research laboratories, including the
Mechancial Engineering Laboratory (MEL) in Tokyo, and the Industrial Research
Institutes in Osaka (materials) and Nagoya (forming processes). The research
primarily benefits the industrial machinery sectors and has resulted in the
first electrical discharge machines (EDM) in Japan and the introduction of the
first direct numerical control (DNC) units. 4/ Contacts between the
Mechanical Engineering Laboratory and companies are not strong, and this is
especially true for the smaller companies. 5/

The Japanese Government also influences research and development through
taxes. In addition to the tax measure for research and development
depreciation cited above, the Japanese Government allows tax credits for dues
for establishing cooperative research associations among companies. 6/

Other sources of financing by the Government to the machine tool industry
include Export-Import Bank loans and government-to-government credit in yen.
The latter is frequently alleged to be "indirectly tied to machinery sales." 17/
The Overseas Economic Cooperation Fund, a public company under the direction
of the Ministry of Finance, the Ministry of Foreign Affairs, and the Economic
Planning Agency, arranges for large national projects purchased by foreign
governments. Project financing falls under the heading of economic aid and is

1/ Cabinet Council on Commerce and Trade, An Assessment of U.S.
Competitiveness in High-Technology Industries, Appendices, May 19, 1982, p. 79.

2/ I. Magaziner and T. Hout, Japanese Industrial Policy, 1980, p. 98

3/ Ibid.

" 4/ EDM machine technology was first pioneered and commericalized in
Switzerland. Today there are three Japanese manufacturers of EDMs, who are
major competitors to the Swiss counterparts. ‘

S5/ George P. Sutton, "Trip Report on the Technology of Machine Tools in
Japan," Visiting Team, Machine Tool Task Force, Lawrence Livermore National
Laboratory, February 1980.

6/ J. Magaziner and T. Hout, Japanese Industrial Policy, 1980, p. 99.

7/ Ibid. ‘ 53
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therefore not regulated by the Orgasnization for Economic Corporation and
Development (OECD). 1/ The Overseas Economic Cooperation Fund is financed
through the Government's Fiscal Investment and Loan Program (FILP). 2/

The Japanese Government has also involved itself in the pricing of
machine tools through the MITI. In December 1982, the MITI raised the U.S.-
dollar-based export prices of NC lathes and machining centers made in Japan.
This system of "floor prices" is based on a predetermined formula which
includes the machine itself, machine weight, horsepower, workpiece capacity,
and the country where purchased. The "floor price" system was implemented for
NC lathes and machining centers exported to the United States and Canada in
March 1978 and was expanded in January 1981 to include exports to the European
Community. 3/ This "floor pricing"” system is reviewed annually.

The Japanese machine tool industry also received support from bicycle
-racing, sponsored by the Japan Keirin Association (also known as the Bicycle
Rehabilitation Association (JBRA), and motorcycle racing, sponsored by the
Japan Motorcycle Racing Organization. Grants from the proceeds of these
activities are made to the JMTBA, but not to the Japan Metal Forming Machine
Builders' Association. The JMIBA uses the racing proceeds to print
literature, collect statistics, and hold trade shows. 4/ Bicycle-racing
proceeds are also donated to the Technical Research Institute of the Japan
Society for Promotion of Machine Industry (the institute reportedly represents
other types of industrial machinery, rather than just machine tools). 5/
Estimates of the proceeds from the motorcycle-racing activities donated to the
machinery industry are depicted in the tabulation below (in millions of
dollars):

Japanese Machinery

Year JMTBA 1/ Industry 2/
1978 .499 919

1979 - .319 823

1980 472 3/

1981 .322 3/

1/ Comments on Foreign Industrial Targeting and Its Effects on U.S.
Industries, United States International Trade Commission investigation No.
332-162, submitted by Wender, Murase, and White, June 8, 1983, p. 5.

2/ Statement of John Latona, Vice President of Law, Houdaille Industries,
Inc., before the Joint Economic Committee of the U.S. Congress, hearing on the
U.S. Machine Tool Industry and the Defense Industrial Base, June 7, 1983, p.
10.

3/ Not available.

1/ Ibid., p. 100

2/ 1Ibid.

3/ "MITI Boosts Prices of Japanese Machines," American Machinist,

February 1983, p. 27.

4/ Comments on Foreign Industrial Targeting and Its Effects on U.S.
Industries, United States International Trade Commission investigation No.
331-162, submitted by Wender, Murase, and White, June 8, 1983, p. 5.

S5/ Ibid. 54
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The Japan Keirin Association also provided $1 million annually to the
Technical Research Institute of the Japan Society for the Promotion of Machine
Industry. 1/

In 1979, a temporary tariff was imposed on imports of machine tools
ranging from 5 to 11 percent. Import duties of 7 to 10 percent were usually
imposed on machine tool imports from countries adhering to the General
Agreement on Tariffs and Trade (GATT). Higher tariffs, 12.5 to 15 percent,
have been levied on some types of metal-cutting and metal-forming machines. 2/
Computerized numerical control units on machine tools in the recent past have
on occasion been classified as computers, and the unit and machine tool were
subject to a 17.5 percent duty. 3/

European Community

The machine tool builders in the European Community (EC) 4/ countries
have traditiondally produced sophisticated machines with a worldwide reputation
for quality. 1In recent years, however, the share of total world production
claimed by the EC industry has declined. 1In 1982, the EC share of world
production was approximately 27.4 percent, a decline from about 32.5 percent
in 1977. 5/ The EC industry exported approximately 61 percent of its
production in 1977, compared with 64.7 percent in 1982. The EC countries have
also been traditional trading partners with the CMEA (Council for Mutual
Economic Assistance) countries of Eastern Europe.

As a supranational governmental body, the EC has involved itself in
promoting its industries. Since 1977, the EC has conducted a dialog with the
Japanese with the goal of restoring a better balance of trade. According to
the EC, one of the specific problems was "the Japanese tactic of waging an
all-out export drive in a limited number of industries--notably cars,
television sets, machine tools, and electronic goods." 6/ During 1976-80, the
EC market was penetrated by Japanese exports of machine tools, notably NC
lathes and machining centers. In 1976, market penetration of Japanese NC
lathes was 7.8 percent, by value, and 17.9 percent, by quantity, and for
machining centers was 2.4 and 4.2 percent, respectively. By the end of 1980,
penetration of Japanese NC lathes had increased to 18.7 percent, by value, and
29.9 percent, by quantity, and for machining centers, penetration was 13.1

1/ Comments on Foreign Industrial Targeting and Its Effects on U.S.
Industries, United States International Trade Commission investigation No.
331-162, submitted by Wender, Murase, and White, June 8, 1983, p. 5. .

2/ U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine Tools-Japan, U.S. CMS 79-407, August 1979, p. 10.

3/ U.S. General Accounting Office, United States-Japan Trade: Issues and
Problems, Washington, D.C., Sept. 21, 1979, p. 120.

4/ Excludes Austria, Sweden, and Switzerland, which are major producers of
specialized machine tools.

5/ American Machinist, February issues, 1979-82. Production figures are for
France, Italy, Belgium, Denmark, the Netherlands, United Kingdom, and West
Germany .

6/ Commission of the European Communities, Bulletin of the European 55
Communities Commission, No. 2, vol. 16, 1983, p. 81l.
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and 35.9 percent, respectively. 1/ During 1976-80, EC production of machining
centers and NC lathes was dramatically surpassed by that of the Japanese. By
1980, EC production totaled 6,319 units, but Japanese production amounted to
17,267 units. 2/ 1In early 1983, the EC, through ministerial talks,
successfully negotiated with the Japanese a continuation of the moderation,
introduced in 1982, of exports to the EC of 10 sensitive products, including
numerically controlled machine tools. 3/ However, this was partly the result
of efforts begun in March 1982, when EC Council delineated a comprehensive
common strategy to restore the balance of trade, including "(c)
acknowledgement of the need to complete a Community policy which would enable
European firms to develop positive strategies to meet Japanese competition." 4/
In late December 1982, the EC Council reported that, "As regards the
moderation of Japan's exports of 10 sensitive products, the Commission
considered it had obtained from the Japanese authorities the assurance called
for by the Council on 13 December that a policy of clearly defined and
effective moderation towards the Community as a whole would be pursued.”™ 5/
Regarding the success of the machine tool industry in Japan, the European
Council's view was that this was due to " . . . intervention by the [Japanese]
public authorities in all its many forms, the successful integration of the
electronics and mechanical-engineering industries and the vigorous efforts to
stimulate demand. . ." 6/ On February 11, 1983, the European Commission sent
to the European Council its comments on the machine tool industry and a
document dealing with the situation and prospects. The report outlined an
operational program consisting of Commission actions to be undertaken in the
areas of revival of investment, matching supply to demand, structural
adjustments, social aspects of the industrial transformation, the diffusion of
advanced technologies, and trade (app. H).

The actions the EC undertook in encouraging the spread of advanced
technology included the stimulation of NC production; standardization of
interfaces between machines, control systems, and operators; coordinating the
needs of the machine tool industry with other EC programs on data processing,
microelectronics, fundamental technological research and Esprit (a European-
wide, cooperative program among companies and organizations performing basic
research, including electronics and computer firms); and coordination among
machine tool research organizations in both the public and private sectors. 1/
In the area of finance, the EC's financial instruments, the European
Investment Bank (EIB) and New Community Instrument (NCI), will permit EC

1/ Commission of the European Communities, The European Machine Tool
Industry, Commission Statement, Situation and Prospects, sec. (83) 151 Final,
Brussels, Belgium, Feb. 8, 1983, Annex 13. Share of penetration calculated in
nominal dollars.

2/ Ibid., p. 1.

3/ Commission of the European Communities, Bulletin of the European
Communities Commission, No. 2, vol. 16, 1983, p. 9.

4/ Ibid., pp. 8-9.

5/ Ibid., p. 9

6/ Ibid., p. 19. ,

1/ Commission of the European Communities, The European Machine Tool
Industry, Commission Statement, Situation and Prospects, sec. (83) 151 Fin23d,
Brussels, Belgium, Feb. 8, 1983, pp. 10-11.
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machine tool firms to have adequate access to financial resources. 1/ The EC
Commission has allocated $1.2 million for the European Committee for
Cooperation of Machine Tool Industries (CECIMO) 2/ to conduct a market survey
with the goal of directing the European Community's machine tool firms toward
becoming more competitive. 3/ Another action to be taken by the Commission in
this program is the standardization of customer specifications for the machine
tool industry, such as by the aerospace and motor industries. 4/

The following industry profiles describe the major producers of
metalworking machine tools in the EC, namely, West Germany, Italy, the United
Kingdom, and France, and Government actions in these countries involving the
machine tool industry.

West Germany

Industry.—-Currently, the West German machine tool sector is made up of
440 establishments, 328 of which are members of the German Machine Tool
Builders' Association, accounting for 80 percent of German machine tool
sales, 5/ 1In 1977, according to CECIMO estimates, there were 460 firms in the
. industry. During 1978-80, the industry had approximately 450 firms. 6/ 1In
contrast, in 1976, the machine tool industry in West Germany was composed of
965 firms. This included 13 U.S. subsidiaries and 20 subsidiaries of other
foreign companies. There were 20 firms each employing over 1,000 persons, 185
firms each employing between 100 to 1,000 persons, and 760 firms each
employing less than 100 persons. Domestically owned firms together accounted
for 96 percent of total sales, with foreign subsidiaries accounting for the
remaining 4 percent. 7/ 1In 1976, several companies closed or merged with
others. 8/ 1In 1977, Pittler, a major manufacturer, received a substantial

1/ Ibid., pp. 5 and 6.

2/ Comite European de Cooperation des Industries de la Machine-Outil
(CECIMO), an association which represents machine tool builders in Austria,
Belgium, Denmark, France, West Germany, Italy, the Netherlands, Portugal,
Spain, Sweden, Switzerland, and the United Kingdom.

3/ Commission of the European Communities, The European Machine Tool
Industry, Commission Statement, Situstion and Prospects, sec. (83) 151 Final,
Brussels, Belgium, Feb. 8, 1983, p. 12.

4/ Ibid.

5/ Comments of the German Machine Tool Manufacturers' Association before the
Secretary of Commerce in the matter of National Security Investigation Under
Section 232 of the Trade Expansion Act of 1962 (19 U.S.C. 1862), Barnes,
Richardson & Colburn and the German Machine Tool Builders' Association,
Washington, D.C. June 1, 1983, p. 8.

6/ CECIMO.

7/ U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine Tools-West Germany, CM 79-403, June 1979, p. 6.
Differences in figures for 1976 and 1977 may be accounted for by various data
sources used by the Department of Commerce and CECIMO.

8/ Anderson Ashburn, "World Machine-Tool Output Down', American Machinist,
February 1977, p. 107. : 57
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infusion of capital from two banks which were primary shareholders, thus
preventing the firm's bankruptcy. 1/

The West German machine tool industry employed 94,000 persons in 1982,
decreasing from 99,000 persons in both 1980 and 1981. 1In 1981, the West
German machine tool industry employed an estimated 225 workers per firm.
However, employment did increase to 101,000 in 1979 from 98,700 persons in
1978. 2/ The composition of the workforce as of the end of December 1982 was
39 percent, white collar workers; 42 percent, skilled workers; 8 percent,
apprentices; and 11 percent, all other workers. Foreign nationals constituted
7 percent of the workforce. 3/

In 1982, West German machine tool production was valued at approximately
$3.5 billion, down from $4.7 billion in 1980. Production totaled $2.6 billion
in 1977. 4/ Exports were valued at $2.3 billion in 1982, decreasing from
$2.9 billion in 1980. Exports totaled $1.8 billion in 1977. Imports
decreased to $514.5 million in 1982 from $802.1 million in 1980. Imports
totaled $320.4 million in 1977. Consumption followed the same pattern as that
of production, exports, and imports, decreasing to $1.7 billion in 1982 from a
high of $2.5 billion in 1980 and, in 1977 totaled $1.1 billion.

Exports as a share of production increased gradually to about 66 percent
in 1982 from 63 percent in 1978. However, in 1977, exports accounted for 69
percent of production. Imports as a share of consumption decreased to about
30 percent in 1982, from 31 percent in 1980. Imports as a share of
consumption decreased to 9 percent in 1979 from 28 percent in 1977.

The West German ratio of metal-cutting to metal-forming machine tool
production (based on value) remained stable during 1977-82, at approximately
2.3 to 1.

In early 1982, capacity utilization among members of the German Machine
Tool Manufacturers' Association (VDW) averaged 80 percent, but declined to 77
percent by the end of the year. 1In order for a machine tool manufacturer to
break even, an 85-percent capacity utilization rate is customary. 5/

The Association of Industrial Research Groups (AIF), a nonprofit
organization, consisting of the German Machine Tool Manufacturers'
Association, the West German Government, and universities, compose a large
consortium to conduct research. 6/ The AIF's corporate members cover 60
percent of the country's industrial production.

1/ Anderson Ashburn, "World Machine-Tool Output Up Slightly", American
Machinist, February 1978, p. 84.

2/ CECIMO.

3/ German Machine Tool Builders' Association.

4/ Figures for production, exports, imports, and consumption are from
American Machinist, February issues, 1979-83.

5/ "Exports of German Tools to U.S. Off 0.7% in 82," American Metal Market,
vol. 91, No. 60, Mar. 28, 1983, p. 8.

6/ The Competitive Status of the U.S. Machine Tool Industry: A Study of the

Influence of Technology in Determining International Industrial Competitive 58
Advantage, National Academy Press, Washington, D.C., 1983, p. 33.
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Government involvement.--In 1972, the Ministry of Research and Technology
(Bundesministerium fur Forschung and Technologie (BMFT)) was created to
organize and bring efficiency to industries in decline, and to promote
"knowledge-intensive"” businesses. The Government granted funds directed
especially toward those knowledge-intensive industries that are export
oriented. It appears that only marginal results were achieved by research and
development in the mechanical area through the traditional industry and
university ties, especially for small machine tool businesses. 1/ 1In 1979,
the BMFT granted 94 percent of its budget to companies which had a turnover of
more than $110 million. 2/ Many major machine tool manufacturers were
excluded from receiving these research and development funds. 1In 1979, the
Ministry of Economics gave grants totaling approximately $176 million to 4,600
small companies for "personnel improvement," averaging about $38,500 per
company, or 13 percent of total annual personnel costs. Many West German
machine tool companies received grants from this program. 3/

It is not known to what extent the Lander (the collection of political
units of Government, except the Federal Government, such as cities, school
boards, States, and similar organizations) assists the machine tool industry
or individual companies. It is known that the Lander does assist businesses
in order to improve local employment opportunities. 4/

The West German Government participates in the financing of exports
through a number of organizations-—-Banks with Special Functions, the Hermes
Corp. (official Government capital aid to foreign countries), and the Deutsche
Bank (Central), which heads the traditional banking network.

Banks with Special Functions include the Ausfuhrkredit-GmbH (AKA), the
Export Credit Bank, the Kreditanetalt fur Wiederaufbau (Reconstruction Loan
Corp.), the Industrie-kreditbank AG, and the Berliner Industrie-bank AG. The
AKA is composed of member banks and basically underwrites "any worthy export
product or service."” 5/ The Kreditanstalt fur Wiederaufbau, which finances
overseas development projects, is 80-percent owned by the West German
Government and 20-percent owned by the States of West Germany. The Foundation
to Promote Research for Trade and Industry owns approximately 28 percent of
the Industrie-kreditbank AG's stock, with the remainder owned by major banks,
insurance companies, and small investors. The West German Government owns the
Berliner Industriebank AG and provides tax writeoffs for those investing in
the bank.

The Hermes Corp. is a public corporation owned and operated by the
Ministry of Economics on the Government's behalf. The corporation offers
guarantees for exports of products produced by West German companies. A
Hermes' guarantee allows an exporter to receive preferential financing rates
from special-function banks or private sector banks.

1/ The Case for Specialized Productivity Programs in Support of Basic
Industries' in the National Interest, Case II: Machine Tool Industry, Bedell
Associates, Washington, D.C., December 1980, p. 47.

2/ 1Ibid., p. 48.

3/ The Case for Specialized Productivity Programs in Support of Basic
Industries in the National Interest, Case II: Machine Tool Industry, Bedell
Associates, Washington, D.C., December 1980, p. 48. 59

4/ Ibid., p. 49.

5/ Ibid., p. 36.
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In early 1977, West German Government research-funding policy was
established to support activities where scientific, technical, and economic
risks were high, when a large expenditure of funds was required, or for long-
term projects generating marginal profits in the projects' early stages. 1/
Research funding came from both the West German Federal Government and the
State governments. The BMFT was instrumental in actively promoting
knowledge-intensive industries with export orientation and supported other
nonuniversity activities; the State governments supported programs in the
universities. 2/ 1In 1977, the Gesellschatt fur Kerntechnik (GFK) and the
Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt (DFVLR) were
leading research centers in the areas of advanced manufacturing technology and
automation. The two centers together employed 5,600 scientists, with
employment totaling 17,000 persons. The GFK research center coordinated
projects in Process Control by Computer (PDV) and CAD. In the CAD program, a
participating institute received 100-percent funding; other firms received 50-
percent funding for their projects. The DFVLR had two programs directed
towards FMS technology: humanization of the work environment; and advanced
manufacturing technology (P&F). The DFVLR also investigated industrial
robots, FMS research and development, and pattern recognition.

The German Research Society (DFG), a nonprofit, selfgoverning
organization including universities and technical colleges, was organized to
avoid duplication of research efforts and to disseminate research results.
The DFG initiated research activities among different organizations,
especially at universities. Research in manufacturing was established at
Universities in Aachen, Berlin, and Stuttgart. The "Hochschulgruppe
Fertigungstechnik" (HGF), an informal organization consisting of 16 chaired
professors in the area of production engineering and manufacturing technology
with 500 research assistants, 600 part-time student assistants, and 230
support personnel, was "the most important influence on manufacturing
research."” 3/ ' ‘

In 1968, the Technical University of Aachen was designated a special
research area for manufacturing technology. 1In 1977, the Laboratory for
Machine Tools and Production (WZL) at the Technical University of Aachen
conducted research in the areas of production engineering, production
processes technology, machine tools, measurement technology, and automated
production. Other projects at Aachen included the areas of CAD/CAM and FMS.
The Laboratory employed three chaired professors and a staff of 400 persons.
Another major research laboratory in 1977 was the Institute for Machine Tools
and Manufacturing Technology (IWF). The Institute, which employed 150
persons, was divided into the Machine Tool Group, the Programming Group, and

1/ G.K. Hutchinson, Flexible Manufacturing Systems in the Federal Republic
of Germany (BRD), Management Research Center, the University of Wisconsin-
Milwaukee, December 1977, p. 1.

2/ "The Case for Specialized Productivity Programs in Support of Basic
Industries in the National Interest, Case II: Machine Tool Industry," Bedell
Associates, December, 1980. ’

3/ G.K. Hutchinson, op. cit., p. 5. : ' 60
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the Control Group. The Control Group conducted research on control systems,
robotics, and flexible manufacturing systems. The University of Berlin joined
in a cooperative venture with Zahrahfabrik Friedrichschafen, a gear
manufacturer, to develop an FMS for the early 1980's. 1/ Another venture
between IWF and an industrial machine tool builder involved the development of
a Flexible Manufacturing Cell (FMC). 2/ 1In 1977, the research program in
industrial manufacturing systems at the University of Stuttgart was conducted
through the Institute for Machine Tool Control Systems, the Institute for
Production and Automation, and the Institute for Machine Tools. The
University of Stuttgart was also designated as a special research area of the
German Research Society.

Italy

Industry.--By early 1983, the number of firms manufacturing machine tools
in Italy totaled 450. 3/ Employment in these firms is as follows: 40.9
percent of the firms employed from O to 20 workers; 27.7 percent employed from
30 to 50 workers; 20.8 percent employed from 50 to 150 workers; 7.1 percent
employed from 150 to 300 workers; 1.4 percent employed from 300 to 500
workers; and 2.1 percent employed more than 500 workers. 4/ 1In 1981,
according to CECIMO estimates, there were approximately 430 firms in the
industry, decreasing from 450 firms in 1978, 1979, and 1980. 1In 1977, there
were 480 firms, of which 1 was a U.S. subsidary, and 2 were subsidiaries of
other foreign companies. 5/ The majority of machine tool manufacturers (256
firms) each employed less than 99 persons; 74 firms each employed between 100
and 499 persons; and 5 firms employed over 500 persons. 6/

The Association of Italian Machine Tool Builders (UCIMU), which
represents the Italian machine tool industry, had 150 members by the end of
1982, of which it is estimated 25 went into bankruptcy proceedings and were
not producing machine tools. 7/ Of the 25 firms in bankruptcy proceedings, 5
were large firms employing over 600 persons each. 8/ One large firm which
went into the Italian equivalent of Chapter 11 proceedings was the family
owned firm Canavese Srl. During 1977-82, family ownership of machine-tool-
manufacturing companies continued to be the dominant pattern in the industry.
Frequently, a company's owner is also an engineer who designs many of the
products himself. :

The subcontracting approach is widespread in the machine tool industry
and came about as a way to mitigate the impact of Italian labor unions,

1/ Ibid., p. 10.

2/ 1Ibid., p. 11. . _

3/ U.S. Department of State Telegram, U.S. Embassy, Rome, Italy, Mar. 3,
1983.

4/ Ibid.

5/ CECIMO and U.S. Department of Commerce.

6/ U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine Tools-Italy, Washington, D.C. CMS 70-413, Nov. 1979,
P.- 7.

1/ Telephone interview with David Wolstenhome, machine tool consultant,
Italian Institute of Foreign Trade, June 2, 1983. 61

8/ Ibid.
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specifically, union resistance to automation technologies and labor laws which
restrict overtime and layoffs. TItalian companies in the industry are turning
towards purchasing basic parts, which can be produced cheaper by outside
suppliers, and then assembling the components. As a spokesman for UCIMU
described this trend, "you have suppliers who are buying finished machine
tools to make parts for other machine tools, for the people from whom they
bought the original equipment." 1/

The Italian machine tool industry is quite decentralized, allowing for
flexibility in responding to changes in the marketplace. For example, in
April 1980, Graziano & Co SpA, a major machine tool builder specializing in
lathes, entered into a 50/50 joint venture with Jobs SpA, Piacenza, forming a
new firm called Quota to combine machining centers with robot manipulators. 2/
However, in autumn of 1982, when Graziano & Co SpA, began having financial
troubles, Jobs SpA pulled out of its joint venture and sold the product line
to Olivetti. 3/

Italian firms have also formed joint ventures with foreign firms. 1In
1972, SAIMP began producing machining centers with Forest, a French builder,
and the relationship was continuing as of the end of 1980. 4/ In mid-1982,
Allen-Bradley (U.S.) and Olivetti Sistemi per 1'Automazione Industriale (OSAI)
agreed on a joint venture to merge Allen-Bradley's European operation with
OSAI, forming a new firm to market numerical controls. OSAI received an
infusion of capital, and Allen-Bradley acquired options on the manufacture of
OSAI equipment in the United States and servicing of equipment by OSAI. 5/ 1In
early 1983, Bendix Corp. established a joint venture with Comau SpA, a
subsidiary of Fiat SpA, to build in the United States production systems,
stand-alone machines such as turning, grinding, and chucking machines, and
nonmachine tool products which were produced by Comau SpA. Comau gained
access to market other systems and equipment not covered in the agreement,
such as machining systems, boring machines, boring and turning mills, and
chuckers--many of which are CNC machines—-through the joint venture's new
organization. 6/ '

UCIMU, the industry association which represents the Italian machine tool
builders, has taken an active role in supporting the industry. UCIMU offers
its members export-marketing services, as well as other services. CEU, an arm
of UCIMU, sponsors machine tool exhibitions. 1In the autumn of 1980, UCIMU was
attempting to encourage the standardization of certain components. 7/ 1In

1/ Rupert Cornwall, "Producers Plead for Government Aid", Financial Times:
Financial Times Survey--Italian Engineering, June 25, 1983, p. VI.

2/ "Tool Pushcart Rolls to New Machining Center", American Machinist,
December 1980, p. 45.

3/ "More Untended Chip-Making Machines", American Machinist, November 1982,
p. 57. -

4/ "Tool Pushcart Rolls to New Machining Center", American Machinist,
December 1980, p. 45.

5/ "Allen-Bradley's Olivetti Door to NC in Europe," American Machinist, June
1982, pp. 44-48.

6/ "Bendix in Pact with Fiat on Comau Venture," American Metal Market, Jan.
24, 1983, pp. 1, 14.

7/ "Italy Boosts Machine-Tool Exports," American Machinist, October 1980,
p. 57. 62
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1980, UCIMU established UCIMU of America, Inc., with an office in McLean, Va.,
to coordinate the imports of Italian machine tool builders into the United
States by performing market analysis and locating dealer networks. The office
currently acts solely as an information bureau for UCIMU.

FINCIMU (Finanziaria Costruttori Italiani Macchine Utensili SpA),
established in 1973 as a subsidiary of UCIMU, specializes in arranging
financing and intermediary services strictly for the machine tool industry.

In early 1983, FINCIMU had 4 to 5 billion lire in capital (approximately $2.9
to $3.6 million at 1lst quarter 1983 exchange-rates), 50 member firms, and a 25
person staff. 1/ FINCIMU does not provide preferential credit; rather, it
pays the prime rate. 2/ The company provides "easier, faster access to credit
when speed counts in competing for contracts,"” especially when a producer
needs financing from the beginning to the end of an order which may take years
to fill. 3/

By the end of 1982, employment in the Italian machine tool industry
totaled 33,800, of which approximately 23,000 were production workers. 4/ 1In
1981, employment was 36,000 persons with an estimated 84 workers employed per
firm. 1In 1980, employment was 37,200, an increase from 36,500 in 1977.

By the end of 1982, Italian machine tool production was valued at
$1.25 billion. 5/ Production declined in 1981 to $1.51 billion from $1.73
billion in 1980. Production grew steadily to $1.35 billion in 1979 from
$878.3 million in 1977. 1Italian exports, imports, and consumption followed
the same pattern as production, reaching a peak in 1980. In 1982, exports
were valued at $749 million, a decrease from $847.7 million in 1980. Exports
grew to $689 million in 1979 from $436.5 million in 1977. Imports totaled
$221.4 million in 1982, having peaked in 1980 at $379.7 million. Imports
increased to $255.9 million in 1979 from $187.7 million in 1977. Consumption
was valued at $726.9 million in 1982, representing a decrease from $1.26
billion in 1980. Consumption grew steadily through 1980 from $629.5 million
in 1977.

In 1982, exports as a share of production were approximately 60 percent.
In 1980, exports as a share of production were approximately 49 percent,
decreasing from 56 percent in 1978, but were 50 percent in 1977. 1In contrast,
the ratio of imports to consumption was fairly stable, ranging from about 28
to 30 percent during 1977-82. During the same period, the ratio of production
of metal-cutting to metal-forming machines was also fairly stable. 1In 1982,
the ratio was 2.1:1, however, in 1977 the ratio was 1.9:1, based on production
value.

1/ "Italy's Captive Machine Financier," American Machinist, March 1983,
p. 39.

2/ Ibid.

3/ Ibid.

4/ U.S. Department of State Telegram, U.S. Embassy, Rome, Italy, Mar. 3,
1983.

5/ Figures for production, exports, imports, and consumption from American
Machinist, February issues, 1979-83. 63
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Government involvement.--Italian government involvement in the country's
machine tool industry dates back to at least 1965 with the enactment of the
Sabatini Law. 1/ The law provides for a system of deferred payments of up to
5 years for the purchase of machine tools. 1In addition, the seller receives
the benefit of being able to discount the bills in medium-term credit
establishments. An interest rebate may be applied to the financing.
Currently, the law is used to stimulate capital investment in the Italian
economy. The law applies to purchases of any industrial equipment regardless
of origin and is designed to benefit domestic purchasers. Under the law,
financing is provided at a low rate, currently 9 percent annually, with an
initial payment of 15 percent required on all equipment purchases. Also, the
seller must guarantee the financing. If the purchaser does not repay the loan
for any reason, the seller is responsible for assuming the loan. Currently,
because of this guarantee, a number of Italian machine tool firms are paying
outstanding balances on debtors' loans. 2/

In mid-June 1982, the Italian machine tool builders lobbied the
Government to be included the Government's $1.17 billion program for
technological innovation. 3/ Other industry efforts focused upon developing
Government aid for stimulating machine tool purchases. 4/

The Italian Government maintains research ties with the machine tool
builders in Italy. The Italian National Council of Research has established a
manufacturing research program at several Italian universities in which
industry also participates. 5/ Also, the IMI, a financial agency, sponsors
research projects on manufacturing through low-interest loans and grants from
the Government. The IMI especially tries to promote the occurrence of the
research projects in small- and medium-sized companies. 6/

1/ Legge 28 Novembre 1965, n. 1329. Provvedimenti per 1l'acquisto di nuove
macchine utensili. Gazzetta Ufficiale Della Republica Italiana, No. 311, Dec.
14, 1965, pp. 6255-6258.

2/ Staff telephone interview with David Wolstenhome, machine tool
consultant, Italian Institute of Foreign Trade, Aug. 31, 1983.

3/ Rupert Cornwall, "Producers Plead for Government Aid", Financial Times:
Financial Times Survey--Italian Engineering, June 25, 1983, p. VI.

4/ Ibid.

5/ The Competitive Status of the U.S. Machine Tool Industry: A Study of the
Influences of Technology in Determining International Industrial Competitive
Advantage, National Academy Press, Washington, D.C., 1983, p. 35.

6/ Ibid. ‘ 64




65

United Kingdom

Industry.--In both 1980 and 1981, there were approximately 200 firms
producing machine tools in the United Kingdom according to CECIMO estimates. 1/
Based on 1980 data from the United Kingdom's Industial Census, machine tool -
firms with a workforce of over 1,000 accounted for 1.7 percent of all firms,
25.8 percent of all employees, and 25.5 percent of production. 2/ 1In
contrast, in 1976, there were 165 firms in the United Kingdom manufacturing"
machine tools, of which 45 firms were U.S. subsidiaries, and 31 firms were
subsidiaries of other foreign operations. Total employment in the industry
was 53,891, with 11 firms each employing 1 to 99 persons, 104 firms each
employing 100 to 999 persons, and 50 firms each employing over 1,000
persons. 3/

In 1982, machine tool production in the United Kingdom totaled
$735.5 million, declining from approximately $1.4 billion in 1980. 4/
Production totaled $587.9 million in 1977. Exports were valued at
$490.3 million in 1982, declining from $674.6 million in 1980. Exports were
valued at $300.4 million in 1977. Imports totaled $385.2 million in 1982.
During 1977-82, imports peaked at $623.4 million in 1980, increasing from
$238.3 million in 1977. Consumption in 1982 was valued at $630.4 million. 1In
1980, consumption totaled $1.34 billion, increasing from $525.8 million in
1977.

Machine tool exports as a share of production stood at 67 percent in
1982, increasing from 48 percent in 1980 and 47 percent in 1979. 1In 1977,
exports as a share of production were 51 percent. Imports as a share of
consumption increased to 61 percent in 1982 from 45 percent in 1977. During
1981-82, the share registered its largest gain of 9 percentage points,
increasing from 52 percent in 1981. The ratio of metal-cutting to
metal-forming machine tool production (based on value) increased gradually to
about 6:1 in 1982 from 3.7:1 in 1977.

In 1982, employment in the United Kingdom machine tool industry declined
to 39,300 persons from 43,400 in 1981. 1In 1981, the United Kingdom's machine
tool industry employed an estimated 217 per firm. The greatest reductions in
the workforce occurred in 1979 and 1980, from 51,000 in 1979 to 45,000 in
1980. 5/ 1In 1977, the industry employed 52,000 persons.

By 1979, the machine tool industry was not able to meet the needs of
sophisticated end users, because the industry had neither maintained capital
investment for modernizing the production process nor introduced new products

1/ CECIMO.

2/Commission of the European Communities, The European Machine Tool
Industry, Commission Statement, Situation and Prospect, Sec. (83) 151 Final,
Brussels, Belgium Feb. 8, 1983, Annex 3 and Annex 8.

3/ U.S. Department of Commerce Industry and Trade Administration, Country
Market Survey: Machine Tools United Kingdom,CMS 79-411, September 1979, p. 4.

4/ Figures for production, exports, imports, and consumption are from
American Machinist, February issues, 1979-83. 65

5/ Statistics are from CECIMO.
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embodying higher technologies. 1/ This was reflected in the unit prices of
machine tools, which averaged $10,173 for imports and $7,294 for exports
during January-September 1978. 2/

Government involvement.--In 1975, the Government of the United Kingdom
provided $54 million to the machine tool industry for the purpose of improving
production and introducing products embodying higher technologies. Some $360
"million in new capital investment was generated in the process. 3/ 1In April
1983, as part of the proposed Department of Industry's support for the
information technology program, the Department committed $1.83 million to
flexible manufacturing systems (FMS) out of approximately $91.9 million
available. 4/

The United Kingdom Government provides a number of services and support
programs to the whole of the country's industry. These include technical
advice, information and services, support for innovation, assistance for
investment or restructuring, export services, and regional assistance from
both the British Government and the European Community. The Department of
Industry's program of support for information technology includes several
areas pertinent to the development of machine tool technology. These include
microelectronics industry support program (MISP), microelectronics application
program (MAP), computer-aided-design/computer-aided-manufacture (CAD/CAM),
computer-aided-design/manufacture and testing (CAD/MAT), hardware for
(CAD/CAM/MAT), flexible manufacturing systems (FMS), robotics, and software.
Approximately $310 million was allocated by the Department of Industry to the
above areas during May 1982-May 1983. 5/ Information technology research and
development is also funded by the Department of Education and Science
(approximately $150 million during May 1982-May 1983) and the Ministry of
Defense, for which estimates are not available. 6/ Another Government program
likely to benefit the United Kingdom machine tool industry is the Small
Engineering Firms Investment Scheme 2 (SEFIS 2), one of several programs to
aid small firms.

In the area of technical advice information and services, there is the
manufacturing advisory service, the goals of which are to promote efficiency
in small- and medium-sized firms and to encourage firms to seek outside
technical assistance. These services are designed for firms employing 60 to
1,000 persons and include, at no cost: 15 man-days of consulting services
regarding organizational and manufacturing techniques; a further 15 man-day
period of assistance, with the company paying half the cost; and limited
training assistance. 1/

1/ Department of Commerce, Industry and Trade Administration, Country Market
Survey: Machine Tools-United Kingdom, CMS 79-411, September 1979, p. 4.

2/ Hazel Duffy, "Machine Tool Exports Up By Nearly 30 percent," Financial
Times, Jan. 6, 1981, p. 8.

3/ U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine Tools-United Kingdom, CMS 79-411, September 1979, p. 4.
4/ Alan Cane, "Britain Enters the Great Race," Financial Times, May 9, 1983,

p. 14.
S5/ Alan Cane, "Britain Enters the Great Race," Financial Times, May 9, 1983,
p. 14.
6/ Ibid. . 6
7/ "Guide to Industrial Support,"” British Business, Mar. 25, 1983, p. 10.

6
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In support of the innovation area, several United Kingdom programs
potentially may enhance United Kingdom machine tool competition. These
include CAD/CAM, CADMAT, computer-aided design and testing equipment (CADTES),
flexible manufacturing systems, microelectronics application projects,
microelectronics industry support programs, software products schemes, and
industrial robots.

The Department of Industry (DOI) has five research and development
requirements boards in the department to provide advice concerning DOI's
support for research and development. These are textiles and other
manufactures; electronics and avionics; materials, chemicals, and vehicles;
advanced manufacturing technology (formerly mechanical and electrical
engineering); and metrology and standards. 1/ The DOI awards grants toward
the costs of eligible projects. Currently, the maximum level of a grant is 25
percent of the qualifying costs; however, for company applications received by
May 31, 1984, and claims for incurred expenditures received by May 31, 1987,
the maximum level of the grant is 33-1/3 percent, with the company paying the
remainder of the costs. The DOI can also negotiate a shared-cost contract in
which the Department contributes up to "50 percent of qualifying costs
recoverable by a levy on commercial sales." 2/ The DOI will also subsidize a
"pre-production order," where a user, on a trial basis, can take delivery of
those products embodying new technology, prior to actual purchase. Expenditure
limits for such individual projects usually range from approximately $37,500
to $7.5 million.

The SEFIS program is currently in its second phase (SEFIS 2), and in
March 1983, was allocated 100 million pounds (US $153.2 million). 3/ The
program's objective is to assist small firms in the purchase of certain types
of technologically advanced capital equipment. 4/ The first phase of the
program began in March 1982, and its 30-million-pound allocation was committed
in just 8.5 weeks. The second phase of the program provides Government grants
of up to 33.3 percent for investments, regardless of the country of origin.
Also included in the second phase are machine shops employing up to 500
persons. 5/ Companies participating in SEFIS 2 also receive from the Scottish
Government a land development grant of 25 to 26 percent of the purchase
price. 6/

Under the United Kingdom's program of support for innovation, the
application of flexible manufacturing systems is promoted. DOI will provide
up to 50 percent support, with a maximum grant of about $75,000, toward the
cost of consultant feasibility studies. For FMS installation, up to 33-1/3
percent of the grant may be applied toward development costs and capital
expenditures. A qualifying FMS project requires a minimum expenditure of

1/ Ibid., p. 13.

2/ Ibid.

3/ Industrial Support Guide in British Business Mar. 25, 1983 p. 28. See
also "UK Pushes Aid Plan For Small Companies," American Metal Market, May 16,
1983, p. 15.

4/ Ibid.

5/ Sam L. Jones, "Automatic EDM Ready for US Push: Swiss Execs," American
Metal Market, June 20, 1983, p. 12.

6/ Ibid. . 67
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$300,000, with no expenditure ceiling or time limit. Projects involving the
industrial application and manufacture of robotic devices generally receive
the same types of assistance as that given to FMS projects; however, the
maximum grant for feasibility studies is about $4,500, and the normal minimum
amount for project expenditures is about $37,500. 1/ Under the FMS program,
second-hand equipment is not eligible for assistance. 2/

Among the DOI's research facilities, the National Engineering Laboratory
(NEL) conducts research for mechanical engineering, development design,
testing, and consulting activities. 1Its activities include the areas of
robotics, FMS, and CAD/CAM.

The European regional development fund provides aid for consultancy and
services relating to technological innovation and information and access to
risk capital. Regional development grants are also made available for the
rental and sale of factories, warehouses, offices, and land. United Kingdom
firms may obtain loans through the European Investment Bank (EIB) for
investment in manufacturing, industry-related services, and tourism projects.
Up to 50 percent of the fixed capital investment costs in projects can be
provided for by fixed-interest loans from the EIB. Qualifying projects are
limited to companies employing less than 500 persons, and projects must cost
over $22,500, with a time limit of 8 years.

Like many other major industrialized countries, the British Government
does provide export services. The Exports Credits Guarantee Department,
directly under the Secretary of State for Trade, provides insurance to
exporters against possible nonpayment by foreign countries, and it also
provides guarantees to banks so exporters can obtain financing, often at
favorable rates. Other services by the Exports Credits Guarantee Department
are lines of credit, consortium insurance for United Kingdom consortium
members in major overseas projects, bond guarantees for export contracts on
cash or near cash terms, cost-escalation protection against United Kingdom
cost increases, external-trade guarantees for the risk of nonpayment of goods
in overseas transit, and interest on new United Kingdom private, overseas
investment. 3/

By May 1983, the DOI had committed $52.5 million for the development and
procurement of flexible manufacturing systems by industry in its FMS program
under support for innovation. 4/ Since June 1982, when the program was
established, some degree of consideration has been provided to 50 projects. 5/
Approximately $12 million of FMS program funds have been sllocated for
supporting robotics. 6/ Under the Science and Technology Act, $37.5 million
in aid has been allocated for projects entailing high risk in the FMS field. 17/

1/ "Guide to Industrial Support,” British Business, Mar. 25, 1983, p. 13.

2/ "Flexible Manufacturing: One Way to Keep Ahead of the Competition,"
British Business, June 3, 1983, p. 390.

3/ "Guide to Industrial Support," British Business, Mar. 25, 1983, p. 24.

4/ David Krammer, "New Technology Urged for Britain," American Metal Market,
May 2, 1983, p. 19. See also David Krammer, "British Group Builds FMs,"
American Metal Market, Dec. 13, 1982, p. 8.

5/ David Krammer, "New Technology Urged for Britain," American Metal Market,
May 2, 1983, p. 19. ' 68

6/ Ibid.

1/ 1Ibid.
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Prior to the establishment of the DOI's FMS program, the United Kingdom
Government provided assistance to several FMS projects. The largest and most
complex FMS in the United Kingdom is the "Scamp" system, manufactured by the
600 Group Plc, a major machine tool manufacturer. The "Scamp" system is
located in the company's facility in Colchester, England. The British
Government provided at least 50 percent of the $4.5 million cost of the
"Scamp"” system. Anderson Strathclyde Plc, Matherwell, Scotland, a mining
machinery manufacturer, will be installing an FMS system tied into five CNC-
horizontal borers. Government grants and EC programs will constitute $6.7
million of the estimated $11.2 million cost of the system. 1/ Other FMS
installations include a $1.5 million system manufactured by Kearney & Trecker
Marwin Ltd., located at Normalair-Garrett Ltd., Yeovill, Somerset.

In the area of robotics, Unimation (Europe) Ltd., Telford, the British
subsidiary of Unimation, Inc., recently received $5.4 million in United
Kingdom Government grants for plant expansion totaling $15 million. 2/

France

Industry.--By the end of 1981, there were 163 firms in France engaged in
producing machine tools. 1In 1977 and 1978, according to estimates from
CECIMO, there were approximately 173 firms producing machine tools. 1In 1979,
the number of firms dropped to 167 and in 1980 to 165 firms. 3/ 1In contrast,
in 1976, the number of firms manufacturing machine tools totaled 130, of which
9 were subsidiaries of U.S. firms, accounting for 18 percent of sales, and 20
were subsidiaries of firms in other foreign countries, generating 24 percent
of total sales. Employment in the French industry was 17,089 persons, with 59
firms employing 1 to 100 persons, 42 firms employing 101 to 499 persons, and
29 firms each employing 500 or more persons. 4/ However, despite Government
efforts during 1976 to the present to consolidate and revive the industry,
there have been a number of business failures (see Government involvement).

Employment in the French machine tool industry has declined steadily from
1978 to the present. The industry employed 17,661 persons in 1982, a decline
from 18,984 persons in 1981. 5/ 1In 1981, the French machine tool industry
employed an estimated 115 workers per firm. Employment decreased to 19,650 in
1980 from 20,158 in 1979, and 20,745 in 1978.

In 1982, French machine tool production was valued at $619.8 million, a
decrease from $953.9 million in 1980. 6/ Production increased to $877.2
million in 1979 from $590.6 million in 1977. Exports totaled $315.7 million
in 1982, decreasing from $515.9 million in 1980. 1In 1977, exports were valued

1/ Ibid.

2/ David Krammer, "New Technology Urged for Britain," American Metal Market,
May 2, 1983, p. 21.

3/ CECIMO.

4/ U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine Tools-France, CMS 79-405, Aug. 1979, p. 7.

5/ Statistics from CECIMO.

6/ Figures for production, exports, imports, and consumption are from
American Machinist February issues, 1979-83. 69
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at $269.3 million. Imports declined to $484.2 million in 1982 from $566.6
million in 1981. Imports were valued at $286.2 million in 1977. French
machine tool consumption was valued at $788.3 million in 1982, a decline from
peak consumption of $992 million in 1980. Consumption increased to $790.2
million in 1979 from $630.2 million in 1978 and $607.5 million in 1977.

Exports of machine tools as a share of production stood at about 51
percent in 1982, up from 48 percent in 1981. The percentage grew approximately

to 54 percent in 1980 from 45 percent in 1977. The ratio of imports to
consumption generally increased to about 61 percent by the end of 1982, from
47 percent in 1977. Similarly, the ratio of metal-cutting to metal-forming
machine tool production increased during 1977-82. 1In 1982, the ratio was
3.8:1, an increase from 2.4:1 in 1977.

In 1982, France had a negative balance of trade in machine tools, which
‘'was also the case in 1981, 1980, and 1977. 1In 1978 and 1979, the country
maintained a positive balance of trade in machine tools.

Government involvement.--The French Government has continually attempted
to revive the machine tool industry by restructuring and consolidating firms.
In 1976, the Government proposed consolidating some of the largest
manufacturers, as well as reducing imports and promoting the rapid production
and use of NC equipment. 1/

In November 1981, the French Government adopted a 3-year development
program for the machine tool industry. The program was designed to generate
$410 million in direct Government aid and $290 million in Government-backed
loans. 2/ It was developed around three main concepts: (1) the machine tool
industry had to be "pushed into concentrating on the high-technology sectors
of the market;" (2) the firms in the industry were to be "regrouped and
refinanced in order to develop larger companies with more competitive
resources in management, research, and distribution;" and, (3) the French
Government intended to reduce imports of numerically controlled machines from
60 to 30 percent by 1984. 3/ Also, in November 1981, the French Government
was reported to have required importers of machine tools to obtain licensing
visas in advance of delivery, effectively creating a nontariff trade
barrier. 4/

In 1980, the French Government stated that French manufacturing companies
used only 10,000 numerically controlled machines, compared with 50,000 in
Japan and 30,000 in West Germany. 5/ In late 1981, one of the mechanisms the
French Government implemented in order to expand and modernize the nation's
machine tool stock was the MECA system (Machines et Equipments de Conception
Avancee). The MECA system provides for an increase of public orders for the
nationalized industries, education, and research. It also granted operating
subsidies for purchasing new equipment. The French Government also supported

1/U.S. Department of Commerce, Industry and Trade Administration, Country
Market Survey: Machine Tools-France, CM79-405, Aug. 1979, p. 6.

2/ Business Week, Dec. 28, 1981, pp. 69 and 70.

3/ Terry Dodsworth, "Test Case for Industrial Policy: How France is Trying
to Revive its Machine Tool Industry," Financial Times, Dec. 10, 1981, p. 19.

4/ "Trying Protection to Curb Job Losses,™ Business Week, Dec. 28, 1981, 70
p. 69.

5/ Ibid.
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a "public ordering scheme, valued at about 1.2 billion francs (US $220 million
in 1981 dollars), to equip engineering training schools with more advanced
tools." 1/

In December 1981, the French Government adopted a research plan for the
machine tool industry. The plan focused on three key fields: machine tool
design, manufacturing processes, and automation. Research is to be conducted
at existing facilities, particularly at CERMO (Centre d' Etude et de Recherche
de la Machine-Outil) and at CETIM (Centre Technique des Industries
Mecaniques). The research plan relies on public financing and selection of
research topics, and followup research, with the evaluation of results
performed by a special committee.

In 1981, the French Government allocated 2.3 billion francs
(US $423.2 million in 1981 dollars) in direct State aid to be matched by 1.7
billion francs (US $312.8 million in 1981 dollars) from firms in the machine
tool industry and private-sector sources for the restructuring of firms in the
machine tool industry. 2/ The Government had envisioned 15 main groups in the
industry, with firms tied to the restructuring program through about 15 con-
tracts between the Government and the industry's larger firms. 3/ In July
1981, a State-run holding company was created, Machines Francaises Lourdes, and
divided into two subsidiaries--one for milling and boring machines and the
other for lathes--to regroup the major heavy-machine tool builders. 4/ The
holding company was to be capitalized with 200 million to 300 million francs
(US $31.7 million to US $47.6 million in 1982 dollars) with the holding
company's ownership divided among a State investment corporation, Institut de
Development Industriel "IDI" (35 percent), other State-owned companies in the
automotive, aeronautics, and mechanical engineering industries (51 percent),
and private interests (14 percent). 5/ During 1982-85, the holding company
would invest 500 million francs (US $76 million in 1982 dollars). 6/
The lathes subsidiary, called BS, comprised the operations of Saint-Etienne
Machine Outil and a plant of Berthiez, a subsidiary of the State-owned
SNECMA. 7/ The boring and milling subsidiary, Line-Forest, comprised the

1/ Ibid.

2/ Terry Dodsworth, "Test Case for Industrial Policy," Financial Times, Dec.
10, 1981, p. 19. See also Commission of the European Communities, The
European Machine Tool Industry, Commission Statement, Situation and
Prospects,SEC (83) 151, Brussels, Belgium Feb. 8, 1983 p. 4S5.

3/ "Frogmarched by Dreyfus," The Economist, Dec. 26, 1981, p. 90.

4/ “France's Machine Builders Are Regrouped", American Machinist, August
1982, p. 49.

5/ J. Russell Kraus, "French Gov't Would Regroup Machine Tool Manufacturers,"
American Metal Market, Apr. 19, 1982, p. 5. See also Martyn Chase, "French
Set US Tool Sales Drive," American Metal Market, Jan. 17, 1983, p. 25. State-
owned companies with an interest in Machines Francaises Lourdes include a
State investment corporation, Institut de Development Industriel (IDI);
automobile manufacturers Renault and Peugeot; SNECMA, a jet engine builder;
SNIAS, an airframe manufacturer; Alsthon, a large manufacturer of electrical
equipment and turbines, and Usinor SA and Sacilor SA, large steel producers.

6/ J. Russell Kraus, "French Gov't Would Regroup Machine Tool Manufacturers,"
American Metal Market, Apr. 19, 1982, p. 5.

7/ "France's Machine Builders are Regrouped", American Machinist, August
1982, p. 49. 71
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activities of Line SA plant in northern France at Albert and the central
southern plant at Capdenac of Travail Mecanique Industries (TMI). 1/ However,
the regrouping left out four other Line SA's plants. In the Line SA group,
Gambin, a manufacturer of milling machines, and Gendron, a manufacturer of
grinding machines, were temporarily detached from the Line Group to be
integrated with another major group at a later date. Albert Machine-Outil,
also a member of the Line group, was to be converted into a used-machine-tool
rebuilding firm. 2/ 1In 1981, Line SA, TMI, Saint-Etienne, and Berthiez did’
less than $100 million in business and employed approximately 2,000

persons. 3/ As of the summer of 1981, the estimated investment for the
successful regrouping of the BS and Line-Forest subsidiaries totaled $115
million. 4/

In the summer of 1981, another State-run holding company was established
by the nationalized Banque de L'Indochine et de Suez in order to merge the
activities of Graffenstaden, a subsidiary of the nationalized Compagnie
Generale d'Electricita group specializing in machining centers, Hure SA,
specializing in boring machines, and H. Ernault Somua (privately owned), which
manufactures "catalog" NC lathes, boring and milling machines, and machining
centers. 1In 1980, H. Ernault Somua (HES) split with the private Empain-
Schneider Group. At the time of its regrouping with Graffenstaden and Hure,
HES was in a joint venture where it held 35 percent of the joint company with
Toyoda (Japan) for the production of machining centers. 5/ Line SA, TMI,
Saint-Etienne, Berthiez, Hure SA, and Graffenstaden were all either heavily
indebted to the French Government or were subsidiaries of nationalized
corporations. 6/

Companies participating in the French Government's restructuring and aid
program were required to sign contracts with the Government stating the firm's
area of specialization and agree to increase training, expand domestic and
foreign sales efforts, and commit about 5 percent of sales to research. 1/

In early 1983, MFL Machine Tool, Inc. in Essex, Conn., received $§3
million from the French Government. MFL Machine Tool, Inc., is owned by the
State-run holding company Machines Francaises Lourdes of Paris and is a sales
and service company in the United States for the French machine tool firms of
Forest, Line, Saint-Etienne and Berthiez. The company allows French firms to
sell direct to customers, rather than through importers. 8/

1/ 1Ibid.

2/ J. Russell Kraus, "French Gov't Would Regroup Machine Tool Manufacturers,"
American Metal Market, Apr. 19, 1982, p. 5.

3/ "France's Machine Builders are Regrouped,” American Machinist, August
1982, p. 49. :

4/ Ibid.

5/ "France's Machine Builders Are Regrouped," American Machinist, August
1982, p. 49.

6/ J. Russell Kraus, "French Gov't Would Regroup Machine Tool Manufacturers,"
American Metal Market, Apr. 19, 1982, p. 5.

7/ Terry Dodsworth, "Test Case for Industrial Policy," Financial Times, Dec.
10, 1981, p. 19.

8/ Martyn Chase, "French Set US Tool Sales Drive,” American Metal Harket
Jan. 17, 1983, pp. 1 and 25.
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In the spring of 1983, the French Government extended its restructuring
plan for the machine tool industry by 1 year, through 1986. The reason cited
was the recent lack of demand. Also, as of the spring of 1983, approximately
30 of the 160 French machine tool builders had signed Government-industry
investment contracts worth 400 million francs (US $55 million). The French
Government has yet to allocate around 3.3 billion francs (US $455 million) to
investments as well as 200 million francs (US $29 million) worth of research
and development aid. 1/

Despite the French Government's restructuring efforts, several French
machine tool firms have recently failed. 1In April 1982, Promat, which in 1980
acquired Dufour, a manufacturer of heavy milling machines, filed for
bankruptcy. 2/ 1In April 1983, Realisations d'Appareils et Machine Outils
(Ramo), a major French manufacturer of NC lathes, filed for bankruptcy. The
firm's failure was caused by "the sharp deterioration in market conditions and
because of large imports of competing Japanese machines." 3/ Under the French
Government's restructuring plan, Ramo was to merge in July 1984 with another
firm, Cazeneuve, with about 88 million francs (US $12.7 million) in aid
allocated by the Government for the two companies. 4/

Other countries

The following industry profiles focus on those countries whose industries
have either increased their shares in the U.S. machine tool market (Taiwan,
Switzerland, Spain, and Korea) or are themselves sizable markets and
world-ranked producers (U.S.S.R., East Germany, and Romania). The People's
Republic of China is also discussed, since it has the potential to become a
world leader in consumption and production as China's Government increases its
drive toward production and use of machine tools.

U.S.S.R

Industry.--In 1982, Soviet machine tool production was valued at $2.93
billion, of which metal-cutting machine tools accounted for about
$2.27 billion and metal-forming machine tools, $665.3 million. 5/ Production
amounted to 205,000 metal-cutting machines and 57,100 metal-forming machines.
In 1981, NC machine tool production totaled 10,055 units and increased
slightly to 10,560 units in 1982. However, the quality of the NC machines was
reported as unreliable to the degree that production of precision parts, such
as for robot arms, was not currently possible. 6/ 1In contrast, in 1977,

1/ J. Russell Kraus, "French Tool Restructur1ng Extended," American Metal
Market, Apr. 18, 1983, p. 18.
" 2/ J. Russell Kraus, "French Gov't Would Regroup Machine Tool Manufacturers,"
American Metal Market, Apr. 19, 1982, p. 5.

3/ "French Lathe Maker Files for Bankruptcy," American Metal Market, May 2,
1983, p. 6.

4/ 1Ibid.

5/ Figures for production, exports, imports, and consumption are from
American Machinist, February issues, 1979-83.

6/ Anderson Ashburn, "Collapsing Dollar Distorts Study," American Hachlnlst
February 1979, p. 83.
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Soviet production of machine tools totaled $2.2 billion, of which
metal-cutting machine tools accounted for $1.7 billion and metal-forming
machine tools accounted for $494.2 million. 1/ Actual quantities produced in
1977 totaled 237,560 metal-cutting machines, of which 6,300 embodied
digital-program (including NC and peg-board), and 54,000 consisted of
metal-forming machines. 2/ 1In 1977, the U.8.S.R. ranked second in world

consumption of machine tools, accounting for $2.82 billion; this compares with
$3.6 billion in 1982. Additional Soviet data are presented in table 25.

Table 25.--Metalworking machine tools: U.S.S.R. production, by major
types, 1977-82

(In thousands of units)
1978 1979 © 1980

-

Type 1977 1981 1982

oo foo oo

o ee fee oo
oo leo

ee o0 oo oo

Metal-cutting :

machine tools 1/--—-: 237.56 : 237.88 : 230.00 : 216.00 : 205.00 : 195.00
Metal-forming : : :

machine tools 2/---: 54.30 : 55.40

Total : 291.86 : 293.28

1/ Power-driven metal-cutting machines that are not portable by hand and are
used to remove metal in the form of chips; these machines include lathes and
planers and milling, honing, lapping, grinding, electroerosion, and ultrasonic
cutting machines.

2/ Power-driven metal-forming machine tools that are not supported in the
hands of an operator when in use and are designed to press, forge, emboss,
hammer, extrude, blank, spin, shear, and bend metal into shape.

.
.
.s

.

. .

56.30 : 57.20 : 57.10 : 57.30
286.30 : 273.20 : 262.10 : 252.30

es ee ee

. . 3

.

Source: Central Intelligence Agency, Handbook of Economic Statistics 1983,
September 1983.

Government involvement.--During 1977-81, the machine tool industry in the
U.S.S.R., which is under the control of the Ministry of Machine Tool and
Investment Building, was frequently criticized by the State-controlled press
for not meeting production targets. Reasons cited for the poor performance
were poor management, excessive red tape, and wastage of metal. Another
problem was the increasing labor shortage throughout the Soviet economy. 3/

The main Soviet research facility for the machine tool industry is the
Experimental Research and Development Institute for Machine Tools (ENIMS),
founded in 1931. The institute staff includes 200 doctors and doctoral
candidates of the technical sciences, as well as hundreds of research workers,

1/ Ibid., p. 82. and Handbook of Economic Statistics 1983, Central
Intelligence Agency, September 1983.

2/ 1bid., p. 81.

3/ See also James Grant, "Soviet Machine Tools: Lagging Technology and
Rising Imports,” Soviet Economy in a Time of Change, Joint Economic Committee,
U.S. Congress, Vol. II, Oct. 10, 1979, pp. 554-580. 74
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engineers, and technicians. 1/ ENIMS has several functions: the formulation
of technical policy for the industry, development of new dareas of machine tool
engineering, forecasts of machine tool development, and coordination of
efforts of the many organizations engaged in the design and engineering of the
equipment. 2/ Some of the principal areas of investigation of ENIMS are
hydraulic and pneumatic equipment, lubrication and electrical switch gear, and
NC and electrical drive systems. 3/ One area of concern appears to be the
degree of accuracy in Soviet machining. 1In this regard, ENIMS has made
significant contributions to the development of laser interferometers for
machine-tool-building applications. 4/ ENIMS has cooperation agreements with
research and development organizations in Hungary, East Germany, Poland,
Czechoslovakia, and Bulgaria. Other ENIMS ties include working relationships
with British, Italian, French, and Japanese machine tool manufacturers. 5/ An
example of some of the research and development relationships are those which
existed between the U.S.S.R. and France in 1981. The French Machine Tool
Builders' Coordination Committee was accredited at the U.S.S.R. State
Committee for Science and Technology. Cooperation between major research and
development centers in both countries included Centre d'Etude et de Recherche
de la Machine-Outil (CERMO) and ENIMS, Centre Technique des Industries
Mecaniques (CETIM), and the Soviet Forging and Pressworking Equipment
Institute (ENIKMASH), and the French National Agency for the Development of
Automated Production (ADEPA) and ENIMS. 6/ 1In 1981, there were also a number
of joint ventures between French and Soviet manufacturers, e.g.,
Promecan-Sisson-Lehman (France) and Soyuzkuzmash (U.S.S.R.) for the
development of guillotine shears with production in Azov, U.S.S.R., using some
French components; and Line SA (France) and the Minsk Machine Tool Production
Amalgamation (U.S.S.R.) in the joint production of milling and boring
machines. 7/ During 1981-84, joint ventures are to include the following:

TMI (France) and Ulyanovsk Machine Tool Works (U.S.S.R.), for the production
of heavy milling machines; St. Etienne Machines-Outils (France) and the
Kramatorsk Works (U.S.S.R.), for the production of heavy lathes; and
Constructions de Clichy (France) and the 50 Years of the U.S.S.R. Works
(U.S.5.R.), for the development of high-capacity internal grinding machines. 8/
Also in 1981, Berthiez and the Kolomna Heavy Machine Tool Works were
negotiating for joint production of large machine tools. 9/ The channel for
marketing Soviet machine tools in France is Stanko-France. V/O Stankoimport,
the Soviet Union's machine-tool-trading company, is a shareholder in Stanko-
France. .

The Soviets have exhibited their machine tools at the East German Leipzig
Spring Fair and also at other Eastern European machine tool trade fairs. The

1/ "ENIMS: Research and Development of Metal-Cutting Machine Tools for
Fifty Years of Its Existence," Soviet Export, Jan. 30, 1981, p. 13.

2/ 1Ibid.

3/ Ibid, p. 15.

4/ Ibid., p. 14.

S/ Ibid., p. 15.

6/ "10 years of Stanko-France," Soviet Export Jan. 30, 1981, p. 33.

1/ Ibid.

8/ Ibid.

9/ Ibid.
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Soviets have scheduled their first international machine tool show for the
spring of 1984; the show, to be held in Moscow, is sponsored by the Soviet
Ministry of Machine Tool Building and Stankoimport. 1/

East Germany

Industry.--Currently, the East German metalworking machine tool industry
is made up of four combines, or "kombinats," which are vertically integrated
groups of companies. These are the Fritz Heckert Combine, 7 Oktober Combine,
Herbert Warnke, and Schmalkalden. The four machine tool combines are under
the direction of the Ministr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>